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HOT BLAST 
PLANTS 


If you are considering HOT BLAST 
consult the specialists 


AUGUST 4, |960 


FIRST WORD in realistic 
supply and installation costs 


LAST WORD in efficiency 
and economics 
INDIVIDUALLY DESIGNED 
hot blast systems from 

| ton per hour. Recup- 
erative or direct oil-fired 
or gas-fired operation 


Drawn STEEL or CAST 
IRON Tubes depending on 
size of plant 


Plants designed for 650°C 
HOT BLAST at the WIND- 
BELT IN OPERATION 


VEW plants ordered during 
1959 range in melting rate 
variation from 6 ton-20 ton 
per hour output 


The WIDEST range of 
recuperators available 


[ 


FUEL & METALLURGICAL PROCESSES LTD., | 


21 St. James Road, DUDLEY, Worcs. 
Telephone: DUDLEY 54649 DUDLEY 53751 Telegrams : Fuemetpros Dudley 
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CORE OILS 


To produce castings of this 
size calls for ‘know-how’, not 
only in the actual casting but 
also in the selection of the 
best bond for the cores. 
That is why Messrs. Smith & 
Grace Ltd. of Thrapston, who 
produced the pulleys illustra- 
ted use Foundrol C31/A Core 
Oil. 

Call in HARMARK if you have 
a problem. Our experience 
is yours for the asking. 


HARMARK 


HARMARK 


HARBOROUGH CONSTRUCTION Co- 


Manufactured by 


LTO-MARKET HARBOROUGH 
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Why should this man tour your foundry with you ? 


He’s the man from Catalin, specialists in the de- 
velopment and manufacture of foundry products 
— willing and able, moreover, to advise upon their 
applications. What he has to say is important to 
you, because he can show you how Catalin 
materials will improve your castings—and save 
you money. A day with him is a day well spent. 
Call in the Catalin man to discuss your problems. 


Write or telephone: 
CATALIN LIMITED, Waltham Abbey, Essex. Telephone: Waltham Cross 23344 


CATALAC 


Core and mould sprays 
and paints — 


flame set and air set— 


For the best finish and | 
reduced fettling costs. | 


A Catalin Foundry resin. 


FTC 
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ALL AGREED- 
iT’S THE BEST! 


ITEMS OF REFERENCE 


@ Rapid melting of bulky scrap or ingot 


@ Supercharge Preheating with low fuel costs 


@ Low metal loss with high quality metal 
@ Low initial cost, low crucible costs 

@ Ease of charging at waist high position 
@ Oil or gas fired 

@ Flexibility 


@ Capacities 380 Ib. Al (4 ton bronze) 
or 500 Ib. Al (1,500 Ib. bronze) 


@ Lowest melting cost per ton of 
metal melted 


@ Simple control with smooth lip-axis 
pouring 
All these items were found to be 
contained in one particular furnace 
and inspection has been called for. 


New Basin Tilting Furnace | 
Why dont you ? 7 


ed THE MORGAN CRUCIBLE COMPANY LIMITED, WANDSWORTH WORKS, POINT PLEASANT, LONDON, S.W.18. 
Telephone: VANdyke 6422 (If you can’t visit the Battersea Test Foundry send for leaflet FD33) 
FS0A 


i 
( 
Fs 
Us) Test foundry visils 
MORGANS 
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The Sklenar type 320/500 furnace melts 
500 lb. of brass or bronze in 30 minutes; 
220 1b. of aluminium in 15 minutes; or 
300 lb. of grey iron in 50 minutes. 


furnaces for general duties in the foundry. 
VERSATILITY... 
SKLENAR furnaces melt light alloys, brasses, bronzes, 
and grey iron in sequence with no risk of contamination. 
EFFICIENCY... 
SKLENAR furnaces give quick melts (500 Ib. brass in 
35 minutes) with low metal losses (maximum under 
2 per cent.). Finger-tip control of atmosphere for 
' melting non-ferrous metals is standard. 
ECONCMY... 
SKLENAR oil or gas fired furnaces save fuel 
(0-008 gallon of fuel oil or 4 cubic feet of gas per Ib. of 
metal are typical). No crucibles to renew—no spares 
to worry about. 


FULL TECHNICAL AND 


OPERATIONAL PARTICULARS AVAILABLE FROM * 14 days’ Free Trial in Great Britain 
A R 385 NEWPORT ROAD - CARDIFF 

S K L E N TELEPHONE: CARDIFF 45645 (Private Exchange) 

FURNACES LIMITED GRAMS: SKLENAR CARDIFF 45645 


ETTER MELTING cRUCIBLES 
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One pair of Herman machines 
makes 60 baths each hour in 
the foundry of British Bath 
Company Limited, Greenford. 
Picture shows drag machine 

rolled over. 


Photograph by courtesy 
of British Bath Co. Ltd. 


Built in England by 
PNEULEC LIMITED, SMETHWICK, Nr. BIRMINGHAM 
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RANGE OF 
PRODUCTS 


by arrangement with Ge CIRESCENZI Turin, Italy, 


the well-known specialist manufacturer of 


MAINS FREQUENCY ELECTRIC 
INDUCTION FURNACES 


OF THE CORED & CORELESS “CSA” TYPES 


for the production of special irons and steel, reclamation of 
C.l. borings and recarbonisation of steel scrap. 


@ Illustration shows Coreless Furnace, Reference ‘“*CSA”’ of I} tons 
capacity, with a rating of 300 KVA. With these Furnaces metal 
temperatures up to 1600°C. can be obtained, and continuous or 
intermittent operation is permissible. 


E. A. ROPER & CO. LTD., KEIGHLEY, YORKSHIRE 
Telephone: Keighley 4215/6. Telegrams: ‘* Climax’, Keighley. 
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FOR LONGER LIFE! 


ns 
-al 
or 
MANUFACTURED BY 
IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 


DISTRIBUTED 
y. UNIVERSAL GRINDING WHEEL COMPANY LTD - STAFFORD - TEL: STAFFORD 388 
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for Dust Collection and Control 


The Holmes-Schneible Multi-Wash System has 
been specifically designed to tackle 

dust and fume problems in foundries. This 
system, which is fully comprehensive 

and covers every phase of dust collection and 
control, comprises exhaust hoods, ductirg, 
collectors, fans and de-watering equipment. 


A Holmes-Schneible 
Multi-Wash Collector, Type ‘‘IC"’. 


A cut-away view of an 
H1 Type Holmes-Connersville 
Positive Air Blower. 


for Foundry Cupolas and Convertors. 


Holmes-Connersville Positive Air Blowers have been 

designed to give continuous trouble-free service and are 
consequently of extremely sturdy construction. With a positive 
displacement blower of this type a constant volume of air, 
irrespective of pressure conditions, is assured. 


WwW. C. HOLMES & Co. LTD. 


TURNBRIDGE, HUDDERSFIELD 
Telephones: Huddersfield 5280 Birmingham: Midland 6830 London: Victoria 9971 


10 
— HOLMES-SCHNEIBLE MULTI-WASH SYSTEM 
ENTRAINMENT SEPARATOR 
WAT! 
— 
2 
\ — 
HOLMES-CONNERSVILLE POSITIVE DISPLACEMENT BLOWERS 
4 
HUDDERSFIELD 
€ A310 
re 


Solid ribbed hot-rolled steel sections re-inforced externally 


enable these boxes to resist the roughest usage for the maximum 


period . . . prolonged if a Shakeout Machine is used. 


ERLING FOUNDRY SPECIALTIES LTD., BEDFORD, ENGLAND | 
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SIN 


CE 1947 


ONE WALSALL FOUNDRY HAS 
PURCHASED 2,950 PAIRS OF «TALBARD’ 
MOULDING BOXES. 

A LARGE NUMBER OF THESE BOXES 
WERE MADE WITH ONLY :003” PIN 
CLEARANCE. 

OUR CUSTOMERS ASSURE US OF THEIR 
COMPLETE SATISFACTION — 


WHY? 


the 


TALLI 


S | 
x 


OF “TALBARD” MOULOING 
TALBARD WORKS ASK FOR LEAFLET 
CHARLES HENRY STREET 
BIRMINGHAM . 12 No. 215N 


PHONE MIDLAND 4387 
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N° Fulbond in 


synthetic sands 


Basically a synthetic sand is a two-unit system com- 
prising silica sand and added clay-bond. In mechanically 
operated foundries this type of sand has many technical 
and economic advantages over natural sand. For example, 
foundrymen have the choice of a considerable range of 
high purity silica sands and also many secondary grade 
sands which can be successfully adapted. 


Synthetic sand usually contains very little mineral 
impurities and has, therefore, good resistance to metal 
pouring temperatures. This means that the build up of 
silicates is negligible compared with natural sand and that 
the castings are cleaner and relatively free from the effects 
of burning-on. The amount of FULBOND required to 
bond synthetic sand is low and thus it is possible to work at 
low moisture and obtain the advantages of maximum 
green strength, plasticity, permeability, flowability and 
collapsibility at the knock-out. 


With synthetic sand there is very little waste in the form 
of basic sand, clay-bond and organic materia!s. Practically 
all the sand is reclaimable and the accumulation of inert 
fines can be controlled either by the addition of 
a small amount of new sand or by the natural flow 
of core sand into the moulding system at the 
knock-out. Providing the necessary steps are taken 
to neutralise the effect of a build-up of fines, by 
adding fresh sand, there should be no serious 
problems. All the requisite physical properties can 
be maintained indefinitely at a minimum cost of 
raw materials. 


For a copy of this Brochure please write to: 


THE FULLERS’ EARTH UNION LIMITED 


Patteson Court, Nutfield Road Redhil!, Surrey 


A member of The Laporte Group OM) 


CMF63 
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over 13 reigns 

STAVELEY since 1690 S 
PIG IRON N 
S 

“77° N 

STAVELEY when William of Orange § 
was King N 
SSS 


PIG IRON now... 


... meeting the needs of the 20th Century 


with a modern range of materials for all industrial 


purposes. 
The unrivalled Staveley Technical Service, 
built on long experience, is at the disposal of present 
and potential users to assist in all foundry problems. 
LTD., 


THE STAVELEY IRON & CHEMICAL CO. 
Telephone: Chesterfield 725) 


Nr. CHESTERFIELD 
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KAYE 
ALLOY 


CASTINGS 
LIMITED 


HANDSWORTH. 
BIRMINGHAM 


obtain high speed 
production, 


greater accuracy 
and cleanliness 


using Shell Cores 
in a wide variety “3% 
Shell Cores ready for assembly in the die. 


of die castings. 


MM 


SHELL CORES... 


. . « Weigh a fraction of ‘‘solid cores” and are extremely low in raw material cost. 
. . . Are ready for immediate use when removed from core box or can be stored 


indefinitely. 

. . « Give all-over die cast finish and minimise hot tearing. 
. . . Excellent permeability assists in the elimination of blowing. 

. . » Reduce handling and labour costs and increase production. 

. . . Improved coring arrangements show appreciable reductions in casting weights. - 
Any information you may require concerning the world-famous range of precision built Polygram 
Shell Moulding machines and equipment as supplied to principal Foundries in Britain and the 

Commonwealth, the Ministry of Supply, and the Crown Agents for Oversea Governments and 

FOR THE 


IS A 


Administrations, will be forwarded on request. 
POLYGRAM SHELL CORE MAKING 
LIGHT ALLOY FOUNDRYMAN 


Polygram Casting Company have a 
competent and complete service to offer, 


and your enquiries are invited. 


olygram 
— THE FIRST NAME IN SHELL MOULDING 

Telephone: Frant 346 (5 lines) 


POLYGRAM CASTING COMPANY LTD., SHERNFOLD PARK, FRANT, TUNBRIDGE WELLS, KENT. 
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Ingot Mould Stoves 
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Sand Dryer and Cooler 


Designed by 


BRITISH 
ENGINEERS 


BRITISH 
INDUSTRY 


This equi has been 
designed to meet the 
_requirements of modern 
foundry practice and is 
completely reliable, 
efficient economical. 


Electric Mould Dryer Horizontal Core Stoves 


MODERN FURNACES 
and STOVES LIMITED 


BOOTH STREET, BIRMINGHAM 21. — phone: SMEthwick 1591-2 grams: Mofustolim, B’ham 21 


Builders of 


INDUSTRIAL 
FURNACES 


Drew Brown Limited 
5410 Ferrier Street, 
Montreal, 9, Canada, 


COMMONWEALTH AGENTS Forest Engineering (Pty.) Led., 
P.O. Box 6738, 
Johannesburg, South Africa 


16 
Portable Oil Fired Mould Dryer 
Axial Jet-M Hot Air Unit 
r j A 
7 a Sand Dryer, 1-10 tons per hr. Oil Fired Mould Dryer 
Vertical Core Stoves 
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1+ CUB. FT. 


Pangborn™ 


ROTOBLAST 
BARREL 


COMPLETE TESTED 
AND READY FOR 
PACKING 


Destination 
AUSTRALIA 


AVAILABLE 
IN SIZES 
UP TO | 


72 CUB. FEET 
CAPACITY 


HEPBURN CONVEYOR CO. LTD. 
WAKEFIELD 
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Whatever their HORSE power, engines 
purr like PUSSIES when their castings have been 
cored with Sternocore sand binders—they will go 

on doing this for DONKEY’S years. Sternocore 
products* can be equally trusted to give the same 
harmonious results till the COWS come home! 


* We won't bother you with the technical “ gen” 
here, but just say the word and we will have a 
representative round with the milk in the morning. 


STERNOL LTD., ROYAL LONDON HOUSE 
FINSBURY SQUARE, LONDON E.C.2. Telephone: MONarch 3871-5 
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can help with 
your Sand problems 


en 


Photograph by courtesy of 
JOHN HOLROYD &COLTD 
Rechdale 


Silica Sands — Feslente Resin Coated Sands 


These leaflets 


may interest ‘you— 


they will be sent 


free on request 


HOLMETHORPE + REDHILL + SURREY + REDHILL 1122 


| BRITISH INDUSTRIAL SAND LTD | 


| 
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SA VINGS LIKE THIS CAN BE YOURS.... 


.. WITH WHEELABRATOR STEEL SHOT 


These costs are actual figures obtained on Have you yet investigated the potential 
normal production runs over a period of savings on blast cleaning costs which can 
sixteen weeks, by a well-known Company be made in YOUR factory? 
in the north-east of England. Write for full details today. 


TILGHMAN’S LIMITED 
ABRASIVES DIVISION 


BROADHEATH - ALTRINCHAM °- CHESHIRE 
A member of the Staveley Coal & Iron Co. Ltd. Group 
AGENTS : 
MIDLANDS: R. J. Richardson & Sons Ltd., Commercial Street, Birmingham, |. 
SCOTLAND: Balbardie Ltd., 227 Bath Street, Glasgow, C.2. 
110, Hanover Street, Edinburgh, 2. 
NORTHERN IRELAND: Stewart Industrial Services Ltd., 129, Ormeau Road, Belfast. 
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Fettle Castings QUICKER & CHEAPER 
with 


“ BROOMWADE” 
Type D2 Chipping Hammer 
and BROOMWADE” 
Type GR2 Wire Brush in 
use on Foundry duties. 


““ BROOMWADE ” manufacture a complete range of 
pneumatic tools for the modern foundry—each a leader in 
its particular class—each an outstanding example of 
“ BROOMWADE ” reliability, efficiency and economy. 


Standardise on “BROOMWADE” for all your 


compressed air equipment . . . reduce your stocks of spare 
parts . . . cut down your maintenance costs . . . and increase 
production. 


To supply the requisite power there is a comprehensive 
range of ““‘ BROOMWADE” Air Compressors with deliveries 
from 2 to 2,200 c.f.m. of free air at 100 p.s.i. 


Write for full details. 


*“BROOM WADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., 
P.O. Box No. 7, HIGH WYCOMBE, BUCKS. 
Telephone: High Wycombe 1630 (10 lines) Telex : 83-127 


*“BROOMWADE’? 
PNEUMATIC TOOLS 


CLIPPING HAMMERS 
SCALING HAMMERS 
ROTARY WIRE 
BRUSHES 
MULTI-VANE 


GRINDERS 
PNEUMATIC HOISTS 
RAMMERS 
VIBRATORS 
AIR COMPRESSORS 


769 SAS 
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LOWE 


CiIMITED 


THE LATEST METHODS course! 


FOR THE FINEST PATTERNS 


Designers and Manufacturers of Pattern Equipment by Craftsmen who know eve 
hase of Pattern Making and have practised it to its Finest Skill. Our DRAWIN 
OFFICE FACILITIES, TECHNICAL CONSULTANT SERVICE, and above all SPECIA- 
LISED MACHINERY and MODERN EQUIPMENT assure maximum economy in every 
step of the procedure. 

This is why leading manufacturers rely on us for the utmost accuracy, economy and 
production technique in Wood and Metal Pattern Equipment engineered to fit the 
needs of your foundry. 

Expert Pattern Moulders in our own Foundry produce :—PRESSURE CAST COPE-and 
DRAG PLATES, SINGLE AND DOUBLE SIDED MATCH PLATES in ALUMINIUM 
& BRONZE, SHELL MOULDED PATTERN EQUIPMENT. EPOXY RESIN AND ALL 
TYPES OF WOOD AND METAL PATTERN EQUIPMENT for the Engineering, 
Automobile, Aircraft, Electrical, Marine, Shipbuilding and Allied Trades. 


PATTERN MAKERS TO BRITISH INDUSTRY 
NUCLEAR HOUSE, SUMMER HILL STREET, BIRMINGHAM | 


Phone : CENtral 5371-2 GRAMS : NUCLEAR, B’HAM. 
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AUSTINS... 
they’re the people for 
non-ferrous metals 


Austins have been ‘ metal people’ for nearly 90 Aluminium alloys, Copper alloys, Gunmetal, 
years and still lead the field both at home and Aiuminium’ Bronze, Manganese Bronze, 
abroad. They have built upa reputation of being Phosphor Bronze, Lead Bronze, Brass, Lead, 
the people for non-ferrous metals, so why not Tin, Zinc, Solders, Typemetals, 

approach them today if you require: 


AUSTINS E. AUSTIN & SONS (LONDON) LTD 


NON-FERROUS Hackney Wick - E.9 - Tel.: AMHerst 221! 


METALS Telex No. 22550 Optative, London 


Y = 
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make every core 
a good core 


5/41B/60_ 


FERRO-ALLOYS 
PRODUCED IN SOUTH AFRICA BY 
AFRICAN METALS CORPORATION 
LIMITED 
SILICO-MANGANESE 
HIGH CARBON FERRO-CHROME 


LOW CARBON FERRO-MANGANESE 
HIGH CARBON FERRO-MANGANESE 


Sole United Kingdom Sales Agents :— 


MIDGLEY & SON LIMITED 
SPARTAN WORKS, SHEFFIELD 4, ENGLAND 


TELEGRAMS : TELEPHONE: 
“TRIUMPH " SHEFFIELD 24112-3 


BRANO MARK 


4 

| ick - 
oe j CONTROLLED HEAT & AIR LTD. e 
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Solve your Dust and 
Smoke Problems 


with 
INTENSIV FILTER 


EQUIPMENT 


Especially designed for the Foundry 
Industry in Large or Small Capacity 
Plants 


INTENSIV—FILTER GMBH 
LANGENBERG Rhi’d 


The range of Equipments available in Great Britain is as follows : 


INTENSIV Bag Filter 
INTENSIV Cyclons 
INTENSIV Chamber Dedusting 
INTENSIV Coolers 
INTENSIV Fans 
INTENSIV Filtering Bags 


Officially appointed representative in Great Britain 


L. E. CROOKS 


119 MOORGATE, LONDON, E.C.2. 
Telephone: MONarch 6518 
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CONSULT THE EXPERTS 
SAVE TIME 
AND MONEY 


+ 


Photo by kind permission of 
Sterling Metals Ltd., Nuneaton. 


SPECIALISTS IN THE 
FOLLOWING :— 


Mechanical Handling Plants 
Foundry Mechanisation 
Factory & Foundry 

Automation 
Plant Erection 


FLOODGATE STEEL 
FABRICATING 


COMPANY LIMITED 


758-786 KINGSBURY ROAD, 
ERDINGTON, BIRMINGHAM 24 


Tel.: ERDINGTON 6111/5 


Lbs 
| 
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PASTES! 
in its class, this machine out- 
produces any other moulding 
machine in the world ! 


SMOOTHEST... 
a completely independent oil 
pump unit ensures powerful, 
positive and precise operation. 


SAFEST... 
because all operations are 
remotely controlled. 


QUICKEST... 
in pattern change! No 
fixing—simple, three- 
point location. 


BRITISH PATENT No. 74855]. SEND NOW FOR FULLY ILLUSTRATED LEAFLET No. 1/5! 


Telephone: Leighton Buzzard 2441 (5 lines) Telegrams: ‘Equipment’ Leighton Buzzard 


26 
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MAGNETIC 
MOULDING MACHINES 


PREVIOUSLY SUPPLIED BY BRITISH INSULATED CALLENDERS CABLES LTD 


AND KNOWN AS 
“B.1. MAGNETIC MACHINES” 


Foundry Efficiency 


We are the only manufacturers of 
Magnetic Moulding Machines. 


D.SS7 Magnetic Moulding Machine. (Bx size 46 23”) 


MAGNETIC MOULDING MACHINES 
(NOW KNOWN AS “F.E. MAGNETIC MOULDING MACHINES”) 


We are the exclusive manufacturers of the complete range of S.S. (Squeeze Strip) and D.S.S. 
(Downsand — Frame) machines and have the sole responsibility for servicing and spare parts. 


FOUNDRY EQUIPMENT LTD. 


‘LEIGHTON BUZZARD - BEDFORDSHI 


“Telephone: Leighton Buzzard 2441 (5 lines) Telegrams: ‘Equipment’ Leighton Buzzard 
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Over 6,000 tons of metal (ame 
in 12 months from one KS® 
lining of Webcoline 


This Stein and Atkinson rotary furnace is in JN 


constant use for the production of Black and ggg 
Whiteheart Malleable Iron. 


The Superior Siliceous Monolithic Lining for Steel Con- 
verters, Rotary Furnaces, Cupolas, etc. 


webcoline 


Manufactured by 
PICKFORD HOLLAND AND COMPANY LIMITED, 
Head Office: 381 Fulwood Rd., Sheffield 19. Tel: 33921 


BLACKWELLS 
FOR ALLOY 


FAMOUS SINCE 1369 


% YOUR ENQUIRIES AND YOUR 

TECHNICAL QUERIES INVITED 

BLACKWELLS METALLURGICAL 
WORKS LTD. 


Thermetal House, Garston, Liverpool, !9 


Phone: GARston 980. Grams: Blackwell, Liverpool, 
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annealing furnaces Oil-fireg 


for foundry y 


ens Specifically 
Se, 


mould driers 
sand driers 
shell core blowers. 


Efco-Diamond rotary reactor 
for desulphurising 
iron & Steel. 


Silicon Carbide and high alumina 
refractories. 


FOUNDRY & METALLURGICAL EQUIPMENT CO. LTD. 
NRP 408¢ NETHERBY QUEENS ROAD - WEYBRIDGE - SURREY 
Weybridge 3891 

Associated with Efco Ltd. and Stein & Akinson Lid 
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Refined 
Cold Blast 


PIG IRON 


REFINED PIG IRON 


FOR HIGH DUTY CASTINGS 


CHILLED IRONS 


FOR CHILLED CASTINGS 


REFINED HEMATITES 


X FOR MALLEABLE CASTINGS 
SS MO WY Nyy 

In 15 ton casts direct 
ws \ from receiver to required analysis 

greater density and toughness. You 

freedom from cracks, breaks and other 


SPECIAL NICKEL & CHROME ALLOYS 


Hand Samples on Request 


‘WEST MIDLAND REFINING CO. LTD. 


MILLFIELDS ROAD - BILSTON Tel 41069 
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WK 
| LOW ALLOY STEEL 


_ PRODUCTION IN 
ELECTRIC FURNACES 


bs At Brymbo Steel Works Limited 
No. 2. Brymbo Steel Works Limited hot metal from a pre-refining vessel 
5 is transferred to the arc furnace 
By the adoption of an oxygen pre-refining 
method, electric arc furnaces are used to 
produce special carbon and low alloy steel 


MMV 


from hot blast furnace metal at Brymbo ; ELECTRIC STEEL PRODUCTION DISTRICT 2 
Steel Works Limited, Wrexham. Replacing a ttt fo 
battery of four open-hearths, three 16 ft. | | | 
Birlec arc furnaces, each rated at 12,500 kVA, 
have been commissioned since April 1959. | | 
The required output is obtained by operating | 
\ two furnaces, with one standing ready, in | 
\ conjunction with previously installed electric } 


new furnaces on electric steel production for 
the district can be seen from the adjacent 
graph. The figures, which are taken from 


official statistics published jointly by the 

lron & Steel Board and the British Iron & 
Steel Federation between 1956 and 1959, 


relate to output for Denbighshire, Flintshire, 
Cheshire and parts of Lancashire and 
Yorkshire. 

Whereas electric furnaces had 
previously been used in this country for steel 
production from cold scrap, the Brymbo 
installation is the first to employ hot blast 
furnace metal. 
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Electric Steel Output—Average Weekly Production 
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BIRLEFCO 


BIRLEC-EFCO (MELTING) LTD 


Westgate ALDRIDGE Staffordshire 
Telephone Aldridge 52071 


7 
| 
Lit : 
44.2 23 2 


32 FOUNDRY TRADE JOURNAL AUGUST 4, 1560 


For your shell mould and shell core production you may choose: 
Either: to draw supplies of PLASTSAND from the Fordath plant at West 
Bromwich. 24 hours notice will ensure despatch. 
Or: to install Fordath coating equipment for use with Fordath liquid phenolics 


and produce your own requirements of PLASTSAND. 


PLASTSAND, the resin coated sand with the built-in release agent was what made shell 
moulding really work. It is in daily use in the majority of shell shops in 
Britain. And large tonnages leave Fordath regularly for the Continent. 
FORDATH SHELL-SAND COATING EQUIPMENT, is available for foundries who choose to coat their 


own sand. Fordath equipment is now operating or under installation in U.S.A., 


France, Germany, Italy, Yugoslavia, Sweden as well as here in the U.K. 
FORDATH PHENOLIC COATING RESINS — 726, 728, 530—are the basis of the unique characteristics 


of PLASTSAND. When you install coating equipment you will ask for these 


THE FORDATH ENGINEERING CO. LTD., BRANDON WAY, WEST BROMWICH, STAFFS. 
Telephone: WESt Bromwich 1665 (4 lines) Telegrams: Metallical, West Bremwich. a 


resins, made by Fordath at West Bromwich. 
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ROWLANU ) 


16" —20" C04 
FOUNDRY TYPE ABRASIVE 
WHEEL CUTTING OFF 
MACHINE 
UNIVERSAL IN CHARACTER 
EXCEPTIONAL RIGIDITY 
EXTREME -SIMPLICITY 


10, 20 OR 30 H.P. MOTORS 
AVAILABLE 


POSITIVE NON-SLIP DRIVE 
EARLY DELIVERY 


— This entirely new machine is the 


culmination of many years experi- 


t West 

ence in this field. Designed expressly 
enolics 

for foundry use, risers and gates 
> shell of up to 3in. dia. on a wide variety 
ops in 

of castings can be cut off neatly 
"their in astonishing times. 
S.A., 

Why not consult us, we may be able 
ristics to help you. 
these 


F. E. ROWLAND & CO. LTD. 


REDDISH NR. STOCKPORT 
TEL. HEA 320! 


Sole Export Agents: MESSRS. D. A. (SALES) LTD. HALIFAX HOUSE, STRAND, W.C.2. 
Tek. F229 


Comm, 
i 34 
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\ 
| 


controlled 
consistenc 


STANLEY EVANS 


STANLEY N. EVANS LTD. SERPENTINE ROAD, HARBORNE, BIRMINGHAM, | 7 
TELEPHONE HARBORNE 0409 


QUARRIES FAIRFIELD BROMSGROVE WORCESTERSHIRE 


: 
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+ FOUND THE ONLY WAY IN 


CLEANS FAST 


The problem: How to clean the internal pas- 
sages in this intricate casting. 


The answer: Blast cleaning quickly and com- 
pletely in the Centriblast Airless Rotary Barrel. 


The proof: The large photograph is the same 
casting cut to show the passages perfectly 
cleaned. 


One of the many cleaning problems solved by 
Centriblast, may we tackle yours ? 


SPENCER & HALSTEAD LTD. Ossett. Yorkshire. Tel: Ossett 8214. Grams: Spenstead, Ossett. 


Powney 8.14 


| 
| 
| 

— 
nc | 
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MANSFIELD 
MOULDING SAND 


travels long distances to meet the needs of 

the Foundry—to Scotland and South Wales, 

to Scandinavia and Singapore, and many 
other places overseas. 


Because QUALITY makes its 


journey worth while 


THE MANSFIELD STANDARD SAND CO. LTD. 
MANSFIELD - ENGLAND 


Telephone: Mansfield 2440 


Behindan ES CO> 


roducts.. A 


Esco Products include :— 


Rotocast Bronze Bushes and Blanks 
Eyre Aluminium Alloy Ingots 


%Send for free booklet on lining of bearings 


Tandem White Metals and Bearings, complete or re-lined 
Gun Metal & Phosphor Bronze Chill Cast Rods and Ingots 


THE 
EVRE SMELTING COMPANY LTD 


eee WORKS - MERTON ABBEY - S.W.19 - Tel: MITCHAM 2036 ALUMINIUM WORKS - WILLOW LANE - MITCHAM - 


SURREY 
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FOUNDRY TRADE 


OF THE UK FOUNDRY INDUSTRY 
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The foundry industry of the United Kingdom is represented by the following organizations, 
many of whose proceedings are regularly reported in this JOURNAL :— 


ronfounding Employers’ Associations 
COUNCIL OF IRONFOUNDRY ASSOCIATIONS 

Chairman: M. J. Glenny, Dover Engineering Works, Limited, Talbot 
House, Arundel St., London, W.C.2. Director: K. Marshall. Ass. Direc- 
tor: J. W. Butler, Secretary: D. L. Farrant, 14, Pall Mall, London, $.W.1! 
Phone: WHitehall 7171. Participating Associations: British Cast Iron 
Research Association (affiliated); Institute of British Foundrymen (affili- 
ated), and the following:—Association of Automobile and Allied 
High-duty lronfounders. Secretaries, Heathcote and Coleman, 69, 
Harborne Road, Edgbaston, Birmingham, 15. "Phone: Edgbaston 4141. 
Grams: “ Clarify," Birmingham, 15. British lronfounders’ Associa- 
tion and British Bath Manufacturers’ Association. Director and 
Secretary: J. Galbraith Sneddon, C.A., 145, St. Vincent Street, Giasgow, 
C.2 "Phone: Central 2891. "Grams: Groundwork,”’ Glasgow 
British Grit Association (affiliated).—-Secretary: J. Campbell Mac- 
Gregor, 10, Bank Street, Airdrie, Lanarkshire. British Malleable Tube 
Fittings Association.—Secretary: F. B. Ridgwell, 196, Shaftesbury 
Avenue, London, W.C.2. ‘Phone: TEMple Bar 6052-3. ‘Grams: ** Brima- 
tufia,”” London. Cast-iron Chair Association.—Secretaries: Peat, 
Marwick, Mitchell & Co., The Cast Iron Chair Association, Queen's 
Square, Middlesbrough, Yorkshire. Cast Iron Axlebox Association 
and National Ingot Mould Association.—Secretaries: Peat, Marwick, 
Mitchell & Company, 301, Glossop Road, Sheffield. ‘Phone and ‘Grams 
Broomhill 63031. Cast Iron Heating Boiler and Radiator Manufac- 
turers’ Association.—Secretary: Stanley Henderson, 69, Cannon Street, 


London, E.C.4. ‘Phone: CiTy 4444. British Cast Iron Pressure Pipe 
Association.—Secretary: W. |. Campbell, 14, Pall Mall, London, S.W.1. 
‘Phone: WHitehall 7941. Cast Iron Segment Association.—Secre- 


tary: W. Rose, Stanton Ironworks Company, Limited, P.O. Box 3, near 
Nottingham. Gr nd Pipe F ders’ Association.—Secretaries 
McClure Naismith Brodie & Company, 77, St. Vincent Street, Glasgow, 
C.2. 'Phone: Glasgow 9476. ‘Grams: ‘‘Lycidasm,”” Glasgow. National 
Association of Malleable lronfounders.—Secretary: Miss L. Verity, 
M.B.E., Chamber of Commerce Offices, Tudor House, Bridge Street, 
Walsall. "Phone: Walsall 5671. National and Midland lronfounders’ 
Association.—Secretary: F. W. Sims, 69, Harborne Road, Edgbaston, 
Birmingham. 15. Roll Makers Association of Great Britain.— 
Secretaries: Peat, Marwick, Mitchell & Company, Beaufort House, 
Newhall Street, Birmingham, 3. ‘Phone: Central 6661-3. 


NATIONAL FEDERATION OF ENGINEERING & GENERAL IRONFOUNDERS 


Francis D. Drake, Drakes (Engineers), Limited, Ovendon, 
Halifax. Secretaries: Mann, Judd & Co., 8, Fredericks Place, London, 
E.C.2. Constituent Associations: lronfounders’ National Confedera- 
tion and National lronfounding Employers’ Federation. 


Chairman: 


IRONFOUNDERS' NATIONAL CONFEDERATION 


F. D. Drake, Drakes (Engineers), Limited, Ovenden, 
Halifax. Secretaries: H. Overton, Salt & Company, !2th Floor, City 
Centre House, 30, Union Street, Birmingham, 2. ‘Phone: Midland 8427 
Branch Associations: East and West Ridings.—Secretary: C. L. Carver, 
Ellerby Foundry, Ltd., Ellerby Lane, Leeds, 9. London, Home and Eastern 
Counties.—Secretaries: H. Overton, Salt & Company, 30, Union Street, 
Birmingham, 2. Midlands.—Secretary: V.L. Nicholls, Grazebrook Foundry 
Limited, Blower's Green, nr. Dudley, Worcs. ‘Phone: Dudley 52431 
North Midlands :—Secretary: C. W. Hicks. Rolls-Royce, Limited, Niglitin- 
gale Road, Derby. 'Phone: Derby 42424. North Western.—Secretary: 
D. Swain, H. Overton, Sale & Company, 30, Union Street Birmingham 


NATIONAL IRONFOUNDING EMPLOYERS’ FEDERATION 


E. Kenneth Gould, Saunders Valve Co., Ltd., Grange Road, 
Secretaries: Mann, Judd & Co., 8, Fredericks Place, 
E.C.2. ‘Phone: METropolitan 8613. ‘Grams: 
London. Branch Associations: Leeds and 
Association.—Secretary, F. H. Foster, H. J. 
Gill & Co. (Leeds), Ltd., 194, Cardigan Road, Leeds, 6. "Phone : 
52020. Leicester and District Ironfounders’ Employers’ Association.— 
Secretary: C. S. Bishop, 8, New Street, Leicester. ‘Phone: Leicester 
58842. Liverpool and District Ironfounders’ Association.—Secretary: J. S. 
Hassal, 16/18, Hackins Hey, Liverpool, 2. "Phone: Central 10114. 
Manchester and District lronfounders’ Employers’ Association.—Secretaries: 
Webb, Hanson, Bullivant & Co., 90, Deansgate. Manchester. ‘Phone: 
Blackfriars 8367. ‘Grams: Sound,’’ Manchester. Monmouthshire Foun- 
ders’ Association (incorporating Cardiff and District Founders’ Association).— 
Secretary: |. J. Smith, Tredegar Foundry, Newport, Mon. 'Phone: New- 
port 66771. "Grams: “* Rogerwinch,"’ Newport. North of England Iron- 
founders’ Association.—Secretaries: Mann, Judd, Gordon & Co., 61 
Westgate Road, Newcastle-upon-Tyne. "Phone: Newcastle 20836. 
‘Grams: Mannca,"’ Newcastle. North Staffordshire lronfounders’ Asso- 
ciation. —Secretary: J. H. L. Beech, Bourner, Bullock & Co., Federation 
House, Station Road, Stoke-on-Trent. ‘Phone: Stoke-on- -Trent 44245. 
Scottish Ironfounders’ Association.—Secretaries: Mann, Judd, Gordon & Co., 
142, St. Vincent Street, Glasgow, C.2. ‘Phone: Central 2857. ‘Grams: 
**Mannca,"" Glasgow. Sheffield and District lronfounders’ Association.— 
Secretary: Frank Hepworth, 59, Clarkehouse Road, Sheffield, 10. 
‘Phone: Sheffield 60047. "Grams: ‘‘ Emplofedra,”’ Sheffield. South 
of England Ironfounders’ Association.—Secretaries : Mann, Judd & Co. 


Chairman 


President: 
Cwmbran (Mon.). 
Old Jewry, London, 
“Manjudca Phone,” 
District lronfounders’ 


8, Fredericks Place, Old Jewry, London, E.C.2. ‘Phone: METropolitan 


8613. ‘Grams: ‘‘ Manjudca Phone,"’ London. Welsh Engineers’ and 
Founders’ Association.—Secretary: W.D.M. Davis, |, St. James Gardens, 
Swansea. ‘Phone: Swansea 59166. ‘Grams: “‘lron’’ Swansea. West 


of England Ironfounders’ Association.—Secretaries: Mann, Judd & Co 
8, Fredericks Place, Old Jewry, London, E.C.2. ‘Phone: METropolitan 

13. "Grams: “* Manjudca Phone,” London. West Riding lronfounders’ 
Association.—Secretaries: C. D. Buckle and Co. (Mr. S. G. Farley), 35 
Cheapside, Bradford. ‘Phone: Bradford 25346. 


Other Employers’ Associations: 
BRITISH STEEL FOUNDERS’ ASSOCIATION 

Chairman: Dr. C. J. Dadswell, B.Sc., M.I.Mech.E., English Steel Cast- 
ings Corporation, Limited, River Don Works, Sheffield. Director and 
Secretary: Robert Barber, A.C.|.S., Broomgrove Lodge, 13, Broomgrove 
Road, Sheffield, 10. ‘Phone and 'Grams: Sheffield 63046. 

ASSOCIATION OF BRONZE AND BRASS FOUNDERS 

President: A. J. N. Brown, Steven & Struthers, Limited, East Vale 
Place, Kelvinhaugh, Glasgow, C.3. Secretaries: Heathcote & Coleman, 
69, Harborne Road, Edgbaston, Birmingham, 15. ‘Phone: Edgbaston 


4141. ‘Grams: Clarify,” Birmingham, 15. 
LIGHT METAL FOUNDERS’ ASSOCIATION 
Chairman: W. Brown. Secretaries: Heathcote & Coleman, 69 


Harborne Road, Edgbaston, Birmingham, 15. ‘Phone: Edgbaston 414! 
"Grams: Clarify,” Birmingham, 15. 
FOUNDRY TRADES’ EQUIPMENT AND SUPPLIES 
ASSOCIATION 
President: Gavin C. Paterson, Paterson 
Company, Limited, London, W.C.2. Secretaries: 
Mitchell & Company, 94/98, Petty France, London, S.W.|!. 
ABBey 7515. ‘Grams: ‘‘ Crusades, Sowest,”’ London. 
NATIONAL SOCIETY OF MASTER PATTERNMAKERS 


President: E. C. Rowen, Pattern Equipment Company (Leicester) 
Limited, Mount Road, Leicester. Secretaries: Fisher & Firkins, 
12, Cherry Street, Birmingham, 2. ‘Phone: Midland 5100. 


Hughes Engineeriig 
Peat, Marwick, 
"Phone 


Technical : 
INSTITUTE OF BRITISH FOUNDRYMEN 

President: G. R. Shotton, F.1.M., Shotton Bros. Ltd, Manchester Street 
Foundry, Oldbury, Worcs. Secretary: G. Lambert, 14, Pall Mall, 
London, S.W.1. ‘Phone: WHitehall 7141-2. Branch Secretaries.— 
Australia (Victoria): G. D. Thompson, Melbourne Technical College, 124, 
Latrobe Street, Melbourne. Birmingham, Coventry and West Midlands 

J. Crook, Idoson Motor Cylinder Co., Ltd., Hainge Road, Tividale 
Tipton, Staffs. Bristol and West of England: G. W. Brown, Lyndhurst, 
Caincross Road, Stroud, Glos. E. Midlands: G. C. B. Lamb, 8, Holme 
Avenue, Little Eaton, Derbys. Lancs.: H. Buckley, 44, Woodbridge 
Avenue, Audenshaw, Manchester. Lincs.: Dr. E. R. Walter, Technical 
College, Lincoln. London: A. R. Parkes, Foundry Trade Journal, John 
Adam House, Adelphi, London, W.C.2. Newcastle-upon-Tyne: S. Forster, 
Jarrow Metal Industries, Limited, Western Road, Jarrow-on-Tyne. 
Scottish: A. Marshall, 60, St. Enoch Square, Glasgow. Sheffield: R. Wright, 


71, Bramley Lane, Sheffield 13. Tees-side: G. Morris, Head Wrightson 
lronfoundries, Limited, G.P.O. 10, Egglescliffe, Stockton-on-Tees. 
Wales and Monmouth: L. Tarr, ‘‘ Glen Rise,”” Church Road, Tonteg, 


West Riding of Yorkshire: F. Sutcliffe, 109, Highroad- 


Pontypridd, Glam. 
S. Africa: J. Steele, P.O. 346, Kempton Park, 


well Lane, Halifax, Yorks. 


Transvaal, South Africa. Section Secretaries—Beds. and Herts.: 
W. Twaddle, 92, Great Northern Road, Dunstable. Coventry and 
District: M. R. J. Evans, 48, Stewart Street, Nuneaton, Warwicks 


East Anglia: K. Bolton, British Steel Piling Company, Limited, Zenith 
Works, Claydon, Nr. Ipswich. Falkirk: J. Smith. 25, Strachan Street, 
Camelon, Falkirk. North East Lancs.: R. K. Jackson, Myrtle Dale, 
6, Allsprings Drive, Gt. Harwood, Nr. Blackburn, Lancs. Northampton 
and District: W. D. Ford, Morris Motors, Limited, Engines Branch, 
Nuffield Foundry, Wellingborough. Slough: R. J. Bown, 5, Cape of 
Good Hope Road, Chalvey. Southampton: Dr. O. P. Einerl, F.I.M., 
‘* Eos,"’ 23, Midanbury Lane, Bitterne Park, Southampton. Stoke-on- 
Trent: J. Bailey, Cooke, Bailey, Limited, Morley Street, Hanley, Stoke- 
on-Trent. West Wales: C. G. Jenkins, ‘* High Winds,"’ 26, Townshill 
Road, Sketty, Swansea. 


BRITISH INVESTMENT CASTERS’ TECHNICAL 
ASSOCIATION 


Secretary: John Bolton, 5, East Bank Road, Sheffield, 2. 
Sheffield 28647. 


"Phone 


Research Associations: 
BRITISH CAST IRON RESEARCH ASSOCIATION 
Alvechurch, Birmingham. ‘Phone and Grams: Redditch 716. 
Scottish Laboratories: Blantyre Industrial Estate, Blantyre, Lanark- 
shire. ‘Phone 486 
BRITISH STEEL CASTING RESEARCH ASSOCIATION 
East Bank Road, Sheffield, 2. ‘Phone: Sheffield 28647 
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is your pet a malleable type 


SM 


Can you do practically anything with it? 
Or does it become stubborn or, maybe crack under 
normal stress ? 


To keep your pet products on top form, there is nothing so 
effective as annealing in a Birlec furnace. And there is 

one of these to fit your process and production just nicely, 
whether you make Whiteheart or Blackheart, 

ferritic or pearlitic. 

There are Birlec pit, bell, bogie and elevator furnaces for 
batch working or pusher furnaces for continuous 
production, electrically heated or gas fired, operating 
with atmasphere control which eliminates laborious and 
uneconontic packing of the work. 


Ask your pet typist to send for Publication No. 303. 


furnaces for eve treatment 


AEI-Birlec Limited 


Tyburn Road:-Erdington: Birmingham 24 


Telephone: East 1544 Telex No.: 334717 


LONDON - SHEFFIELD - NEWCASTLE-ON-TYNE - GLASGOW - CARDIFF 
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SIMPSON 


This small production unit for 
C mixing loam, sands for the CO, 

process, oil sands, facing sand, etc., 
has won widest popularity because 
it fills so efficiently a long-felt 
foundry want. 


Photograph shows Porto-Muller, 
discharging mixed loam for use in 
core-making. This portable unit— 
the smallest production size in 
our range of spring-loaded mix- 
mullers, handles approximately 
200 Ib. (discharged weight). 


Made also with a fixed under- 
structure where portability is 
not required. 


Photograph published 
aes by courtesy of Messrs 
GREEN & SONS 
WAKEFIELD 


—————— Sole Licensees and Manufacturers for the British Empire (excluding Canada, ————_— 
Australia and New Zealand) of the Simpson Sand Mixer. 


AUGUST’S LIMITED ° HALIFAX ‘ ENGLAND 
Telephone : Halifax 61245 67.8 Telegrams : August, Halifax 
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The Small Manufacturer and Exports 


The appeal of the Prime Minister to the small manufacturer to increase his 
efforts to export more of his production has had the good result of making this 
class of manufacturer think more seriously about the subject. There has been 
a plethora of correspondence in the daily Press stressing the difficulties attendant 
on form-filling for export business, the establishing of credit facilities and the 
requisite time for travelling. Letters have been sent by trade associations 
to the Board of Trade, suggesting what are deemed to be necessary improve- 
ments. Usually, they stress the difficulties experienced by their smaller 
members in financing export orders. 

Form-filling—a routine task for the larger concerns—is not easy for firms 
inexperienced in export and it is wise to employ reliable shipping agents. 
We remember what is now a huge concern losing (when quite a smail firm) 
a large consignment of goods by failure to attend to the most important of 
all documents—the mate’s clearance. It would be best for some of the trade 
associations to act as advisory bodies in the matter of exports for their 
inexperienced members, even though this step involved creating a separate 
company to handle such business. This has actually happened in the case 
of the patternmaking trade, where a number of its members formed a separate 
company to handle export business. Though but recently established, early 
results are promising; the manufacturing facilities have been greatly extended. 
and such matters as form-filling, credits and translation services being 
centralized, have become less onerous. 

The major worry for the owner of a small factory will always be the financing 
of overseas orders, as the under-developed countries are demanding excessively 
long periods of credit—up to ten years has been quoted in some cases. 
Presuming the business to be important and worth while in the national 
economy, surely such questions should be handled by the Board of Trade 
which has knowledge of the conditions accorded by overseas competitors. 
No private enterprise, especially the smaller ones, should be called upon to 
undertake such long-term finance, especially to countries that have been 
unstable politically over the last five decades. The larger firms should and can 
help the smaller ones in this very difficult question cf overseas selling 
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Pneumoconiosis—a “ Pilot ” 
Survey* 


Pneumoconiosis is an occupational disease caused by 
the inhalation and retention within the lung of minute 
particles of mineral dust which damage the tissues 
of the lung. There are several varieties of the disease 
arising from the many occupations in which it may 
be contracted. Among these occupations and pro- 
cesses. some of the principal are coal-mining; the 
mining and quarrying of many rocks and minerals: 
china, earthenware and _ refractory manufacture; 
foundrywork; asbestos manufacture; masonry and slate 
making: boiler scaling and coal trimming; and opera- 
tions involving sand-blasting or the use of grinding 
stones. At the present time in England and Wales 
some 43.000 people draw pensions because they suffer 
from some degree of physical disablement as a result 
of having contracted the disease. In 1958, the Registrar 
Q General issued 2,373 death certificates recording fibrosis 
a of the lung. including 74 certificates in respect of 
foundry pneumoconiosis, 37 of these latter were speci- 
fied as ironfoundry pneumoconiosis. 

Information on the disease as it occurs in iron 
foundries is limited, and it has been difficult to com- 
pare and correlate the knowledge gained from different 
sources. Moreover. the greater part of the known 
information refers to the experience of a relatively 
small number of the larger iron foundries. In an 
attempt to gain an appreciation of the extent and 
nature of the risk in the smaller iron foundry, the 
Council of Ironfoundry Associations has carried out a 
survey? in 44 foundries in Scotland, the Midlands 
and N.E. and N.W. England, examining altogether 
1,437 volunteers (about 88 per cent. of their labour 
force). The results obtained have been more reassuring 
than many had feared. However, they give no ground 
for complacency, but will serve to encourage the 
industry in its efforts to control the dust causing the 
disease. 

No clinical examinations were made because it was 
feared that these might have deterred men from co- 
operating in the survey, and because of the loss of 
working time that would have been involved. This 
factor must qualify the accuracy of the findings in 
the case of the individual man, since a clinical examina- 
tion is needed for any firm diagnosis of pneumo- 
coniosis. However, a chest radiograph and details of 
occupation and health histories were taken in respect 
of each man. These details, when taken together, have 
allowed general conclusions to be drawn-——bearing in 
mind that an abnormal pattern on the radiograph of 
a worker exposed for years to the inhalation of dust 
during work is likely to be produced by retention of 
dust in the lungs, probably associated with the forma- 
tion of fibrosis or scar tissue. 

As a result of the examinations, 1.338 men were 
informed that their radiograph showed no significant 
abnormality. Sixty-eight men were advised to consult 
their doctors on the grounds that their radiograph. 
and other information supplied by them, appeared to 
indicate an occupational chest-condition warranting 
further examination. At least 19 of these men have 
since been examined by Ministry of Pensions and 
National Insurance pneumoconiosis medical panels, and 
10 have been awarded pensions in respect of some 
degree of disablement. 

Of the 1.437 radiographs taken, 41 (2.9 per cent.) 


*See also Ironfounding Health and Safety ’—report of 
conference organized by the Council of Ironfoundry Asso 
iations, Journnat, April 2] and 28, May 26, and July 14 

t Pneumoconiosis Survey published by the CFA from 
4, Pall all, London, §.W.1 
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showed lung changes suggesting marked dust-retention 
282 (19.6 per cent.) showed changes suggesting moderate 
dust-retention and 747 (52 per cent.) showed changes 
suggesting slight dust-retention. Evidence was found, 
however, that the factor of age was of no less impor- 
tance than length of exposure to occupational dust 
when assessing the causative factors of X-ray change. 
No striking difference was found in the incidence of 
lung change as between any one of the four geo- 
graphical areas and another. 


“Selling Capital Goods” 


An opportunity to discuss the vital question of exports 
will be provided at British Institute of Management 
conference on “ Selling Capital Geods,” to be held in 
Harrogate from November 16 to 18. 

The export of capital goods to under-developed 
countries, Overseas competition, the effect of the 
European Common Market on exports and restrictive 
practices in the export market will be discussed in the 
opening paper by Dr. J. G. Mackay (managing director, 
Francis Shaw & Company, Limited, and chairman, 
Rustyfa, Limited). Other papers will cover such 
subjects as “Overseas Sales and Service”; technical 
innovations in production matched to customer needs 
and the question of how British manufacturers compare 
in this respect with those overseas: “ Development of 
Selling Ability ”: “ Long-term Repayment as an Aid to 
Selling”: “Role of Advertising in Selling Capital 
Goods”: “Public Relations”: and “ Market Survey 
Work in Light and Heavy Capital Goods.” Sir Leslie 
Robinson, K.B.E., C.B., of the Board of Trade will 
give the closing address at a dinner to be held on 
November 18. 


Shipbuilders’ £570,000,000 Order Book 


The Shipbuilding Conference states that in the 
second quarter of 1960 British shipbuilders secured 
contracts for 85 ships of 185,000 tons gross, which 
brought total orders for the first half of the year 
to 138 ships of 353,000 tons gross. This com- 
pares with 29 ships of 44.000 tons gross ordered in 
the second quarter of 1959 and 82 ships of 98,000 
tons gross during the first half of that year. 

At the end of June, 1960, the industry's total order- 
book stood at 466 ships of 3.780.000 tons gross, of 
which 61 ships of 731,000 tons gross, of 19.3 per cent., 
were for foreign owners. The estimated current value 
of the total order-book is £570,000,000. Improvement 
in the flow of new work towards the end of 1959 
continued until May this year, the conference states. 
but experience in June, when orders for only 25 ships 
of just over 20,000 tens were placed and contracts for 


seven ships were cancelled, was a reminder that 
prospects for the industry remain uncertain. 
Beryllium Plant sold by UK Atomic Energy 
Authority 
Beryllium works of the United Kingdom Atomic 
Energy Authority at Milford Haven has been 
sold to Consolidated Beryllium, Limited, which is 


Smelting Corporation 
the Consolidated Zinc 


managed by the Imperial 
wholly-owned subsidiary of 
Corporation. 

Ihe works have been operated on an agency basis 
by Murex. Limited, and operations are now to be 
reduced 


continued by Consolidated Beryllium on 4 
scale 
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Concluding Survey of Technical Sessions at the recent 
Malvern Meeting with Notes on Pertinent Matters 
arising in Discussion of Some of the Papers. 


An earlier report* included the majority of 
papers presented during the Wednesday technical 
sessions of the Institute of British Foundrymen’s 
Conference at Malvern last month and the follow- 
ng abstracts complete the survey of the Wednesday 
proceedings and then take in the technical contri- 
butions given on the Friday. On all occasions, 
simultaneous sessions were held, one in the Festival 
Theatre and the other at Priory Lodge Hall of 
the Winter Gardens : — 


Aluminium-alloy Side-scuttles for Ships 


By E. Elliott, A,Met., F.1.M. 


Continuing the series on light metals, in this 
paper, the Author (who is chief metallurgist of the 
ADA) gave a brief account of the nature and func- 
tions of ships’ side-scuttles and of the properties 
of aluminium alloys which made them attractive 
for this application. Design features and precau- 
tions to be observed in installation and service 
were discussed and tests on aluminium-alloy 
scuttles over the past few years were summarized. 
The Author said the tests had led to the acceptance 
of these items by inspecting authorities under 
certain conditions—which were quoted—and pos- 
sible future applications were touched upon. 

The Author in describing the functions of ships’ 
side-scuttles said these components consisted of 
three cast parts, namely, the main frame (an annulus 
of metal which was bolted to the ship’s plating), 
a glass holder (an annular metal frame for the glass 

-this might be of opening or non-opening type), 
and the deadlight (a circular piece of metal which 
was hinged to the main frame at one side and 
might be screwed down around its periphery to 
close the opening completely from the inside of 
the ship). Passing on to the choice of alloy for 
these items, the Author described investigatory 
work carried out with alloys LMS5-M, LM6-M and 
LM10-W, to the BS. 1490 specification. In view 
of the variety of types of side-scuttle and the rela- 
tively small numbers of each type required, the 
principal method of ssaitactian was sand casting, 
although gravity-die-casting should not be excluded 
as a future possibility. 


Experimental Work 
When consideration was first given (about a 
decade ago) to the testing of aluminium-alloy side- 
scuttles, the Ministry of Transport had stated as 
tentative requirements that the alloy used should 
provide, on separately-cast bars, a tensile strength 


* See JOURNAL, July 21, p. 83 


of not less than 10 tons per sq. in., with an elonga- 
tion on a 2-in. gauge-length not less than 7 per 
cent. Additionally, it was required that sample 
deadlights should be bent around a bar of 2-in 
radius to an angle of not less than 40 deg. with- 
out fracture—a test originally designed for side- 
scuttles in malleable iron. During the period 
1951-7, a large number of tests of aluminium- alloy 
side scuttles had been made and in his paper, the 
Author included some representative examples. In 
addition to the requirements of BS. 1490, the two 
main tests which had been applied to aluminium 
side-scuttles were the bending of deadlights and the 
dropping of deadlights, main frames, and glass- 
holders on to iron or concrete, the height of drop 
being 10 ft. for frames and 15 ft. for deadlights. 

Experience with aluminium side-scuttles was 
expected to lead to their wider acceptance and it 
was hoped that this would result in the eventual 
removal of the more-restrictive requirements, not- 
ably, for example, the limitation of application at 
present to positions not below the bulkhead deck in 
passenger ships or below the freeboard deck in 
any ship. 


Solidification of Cast Iron and the 
Interpretation of Results obtained 
from Chilled Test-pieces 


By H. Morrogh (director, BCIRA) 


The Author stated initially in this paper that, 
the properties, structure and chilling characteristics 
of grey cast iron were largely determined by the 
way in which the eutectic constituent solidified; 
that solidification of the eutectic involved nuclea- 
tion and growth, and the number of nuclei growing 
and their growth rate from a given melt increased 
with the amount of undercooling, which in turr 
increased with increase in cooling rate. In the 
paper, the effects of variations in these factors 
were discussed, with reference to hypothetical 
cooling curves. Within each grey-iron eutectic 
cell, there could be visualized a continuously 
branching skeleton of graphite, the frequency of 
branching depending on the radial-growth rate 
Appropriate etching could be made to reveal the eu- 
tectic-cell structure and by counting the number of 
eutectic cells, the number growing and the nuclea- 
tion of a melt could be quantitatively assessed 
Summarizing, Mr. Morrogh said a reduction in 
pouring temperature or in section-size increased 
the number of eutectic cells, by increasing the 
cooling rate. The nucleation of a melt was also 
reduced by holding, by superheating, or by agita- 
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tion before pouring. Inoculation increased nuclea- 
tion; increasing sulphur content also increased 
nucleation of the melt and reduced the growth 
rate of the eutectic cells. Phosphorus increased the 
number of eutectic cells growing. 

The solidification of the white-iron eutectic took 
place either in a ledeburitic or in a_ plate-like 
manner. Thermal considerations involved in the 
solidification of simple chilled test-pieces cast in 
sand moulds against chillers involved the inter- 
play of two cooling rates, one due to the chiller 
and the other to the sand mould. Simple diagrams 
could be prepared, which enabled the effects of 
variations in pouring temperature and _test-piece 
size to be explained. These variables, Mr. Mor- 
rogh went on, had opposite effects according to 
the graphitizing potential of the iron. The effects 
of factors influencing the nucleation and growth- 
rate of graphite eutectic were discussed in relation 
to the thermal factors influencing chill depth and 
mottle spread. 


In his paper, the Author had attempted to 
describe some of the thermal factors involved in 
the solidification of chilled test-pieces and to show 
that it was necessary to take account of the cooling 
effect of the chiller and the sand mould used. 
If this concept were adopted, it was possible to 
explain the effect of pouring temperature and test- 
piece size and to relate many of the factors 
influencing the solidification of grey cast iron to 
the appearance of the chill and mottle in chilled 
test-pieces. Much further research remained to be 
carried out, Mr. Morrogh concluded, but a begin- 
ning had been made in this work which might lead 
to a more comprehensive and rational understand- 
ing of the factors relating chill depth in a 
chilled test-piece to that in a larger chilled casting. 


Discussion 


Before the discussion was opened (with Mr. 
G. R. Shotton in the chair), Mr. Morrogh explained 
that the above represented the work of a number 
of colleagues. It was designed to help in the 
production of chilled castings—instead of the 
avoidance of chill (to which, so often, the efforts 
of the Association were directed). It had resulted 
in the development of a particular type of test- 
piece in use in the rollmaking industry and the 
research had explained a number of past anomalies 
in relation to roll material. 

The first questioner to open the discussion asked 
why the term “ under-cooling ” was used instead 
of “super-cooling” and what was the effect of 
self-annealing due to mould material raised to 
red heat by the metal. On the first point, Mr. 
Morrogh said that under-cooling was a_ better 
term than super-cooling because it more nearly 
expressed the idea of cooling below the solidus: 
self-annealing was a minor effect which did not 
Vitiate the general results which had been reported 
and could in fact be explained by them. 
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“A Spanner thrown in the Works ” 

The next questioner was in complete variance 
with Mr. Morrogh’s findings on a number of 
points, saying that in examining the whole idea of 
solidification, the theories of nucleation seemed to 
be regarded as basic data, but it was admitted that 
little was known about these phenomena. Thus, to 
interpret a series of observations in terms of 
nucleation and growth became a matter of specu- 
lation and, as usual in such cases, alternative 
speculations were possible. For example, using 
the anomaly of AI/Si alloys, the cast structure 
could be expressed directly in terms of the actual 
solidification temperature and cooling rate. A 
second point, the same speaker raised, was about 
the occurrence of mottle at the chill face itself. 
He said that this too could be a temperature effect. 
To these points the Author replied that it was quite 
legitimate to introduce theories to explain facts 
and the more substantiation which was obtained 
from time to time for the theories the more likely 
it was that they were correct and this was really 
the situation with regard to the nucleation theory. 
Mottling, too, could be expressed directly in terms 
of cooling gradient adjacent to the metal/chill 
interface. 

Other questions at the same session, all of which 
were satisfactorily answered by the lecturer, included 
a request for information as to which phases were 
nucleated if any and the effect of pouring tempera- 
ture on depth of chill. To an inquirer who wished 
to know how to chill one face only of a cast-iron 
slab 36 by 18 by 2-in. thick, Mr. Morrogh prefaced 
his reply by saying that he would prefer not to 
have to do this! He explained that though difficult 
it was feasible by applying practical measures to 
secure the correct cooling rate in the manner 
discussed in the paper. 

“ Striking Back ” 

Asked if the case of a chill striking back into a 
casting from a “ fin” was an obvious extension of 
the work described, the lecturer thought that it 
was, but when posed with the question why such 
striking back should be more serious with a hema- 
tite type of iron, he said that he didn’t see why 
this should be unless it was that, in high-phos- 
phorus irons, the phosphorus helped to nucleate. 
Final questions about the effect of oxygen and 
trace-elements, graphite structure and inverse chill 
were grouped together in the lecturer’s reply which 
stated that both gas content and trace elements 
were to be regarded as part of composition effects 
and these had been stated in the paper to be of 
definite significance. However, the programme of 
investigations of the possible effect of elements 
present in iron in quite major quantities was not 
yet completed and more research was needed. 
The cabbage-like structure of graphite had in 
fact been proved without any shadow of doubt by 
separation chemically of “cabbages” from solid 
iron. The phenomenon of inverse chill could be 


explained, he concluded, by applying the ideas of 
the paper, i.e., the rate of solidification in relation 
to composition—and the sulphur content in par- 
ticular. 
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Pearlitic Malleable Iron 


By C. F. Joseph 

The conference contribution “ Pearlitic Malleable 
iron’ was a sponsored paper from the American 
Foundrymen’s Society (the Author being technical 
director of the central foundry division of General 
Motors Corporation, Saginaw, Michigan). It was 
» the nature of a survey of pearlitic malleable 
jon as an engineering material and the Author 
discussed the properties of the material and con- 
dered its future prospects. He showed that pearlitic 
malleable iron had outstanding advantages over a 
number of other materials. 


History 

In his introduction, the Author stated that in 
1938, about 300 tons of pearlitic malleable iron 
was consumed by the automobile industry in the 
USA, but to-day, the total production was more 
than 200,000 tons per year. The continuing rapid 
growth in acceptance and use of pearlitic malleable 
ron in the USA was largely because producers 
were stressing uniformity and providing castings 
with properties necessary for satisfactory perfor- 
mance of components in service. Information 
furnished by the Council of Ironfoundry Associa- 
tions in the UK showed total despatches in 1958 of 
malleable iron castings of 161,000 long tons. Of 
this quantity, only 14,000 long tons were pearlitic 
malleable iron, i.e., less than 10 per cent. of the 
total malleable-iron production. This, the Author 
said, indicated great scope for British malleable 
ironfounders to find increasing uses for the pearlitic 
grade of material. 


Production Control 
Dealing with the production of pearlitic malle- 
able, Mr. Joseph said that this started with the 
same base metal as that used for making ordinary 
(blackheart) malleable iron. By far the larger 
proportion of tonnage produced in the US was 
melted by a duplex process (using cupola/air fur- 
naces or cupola/electric-are furnaces), and this pro- 
cess was then described in detail. The following 
sections of the paper dealt with casting design, 
machinability of pearlitic malleable, hardenability, 
wear-resistance, yield strength and quality control. 
In his concluding remarks, the Author visualized 
a future in which many foundries were producing 
pearlitic malleable castings for even the most 
critical of engineering applications. The use of 
electronics and radioactive isotopes was rapidly 
expanding in the castings industry, he said, and it 
was believed that the use of these techniques would 
result in a major break-through in increasing the 
pearlitic malleable-iron tonnage in critical castings 
in those industries requiring the highest-quality 
castings. Malleable-iron founders, he went on, 
Were continuing their research and development 
work on new materials. Experiments with as-cast 
pearlitic malleable iron were being watched with 
considerable interest and could be expected to 
result in the development of a commercial material. 
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The tremendous growth in the use of pearlitic 
malleable during the iast 20 years was an indication 
of its acceptance by industry as a reliable engineer- 
ing material, and many conversions from steel 
forgings, stampings and weldments had been and 
were constantly being made, at considerable savings 
per part, the Author concluded. 
Discussion 

In remarks at Malvern which preceded the dis- 
cussion on his paper, Mr. Joseph stated that his 
contribution could really be summed up as dealing 
with the automatic production of components in 
pearlitic-malleable material, within definite size and 
weight limits. In this matter, the American indus- 
try was making headway in the castings versus 
forgings battle as, for example, with crankshafts 
and connecting rods. Despite the possible lower 
strength of the casting, there was very much lower 
notch-sensitivity and thus a far-less-critical degree 
of finish was required of castings than forgings. The 
inspection methods he had recorded in the paper 
were—he hoped the audience would agree—some 
of them quite out of the ordinary. He visualized 
further applications of the material as increased 
production-control made possible better and better 
properties, but there was no doubt in anyone’s 
mind that pearlitic malleable was now an accepted 
engineering material in the States. 


Points of Detail 


A double-barrelled question initiated the dis- 
cussion, (a) as to whether there was any danger 
in air-quenching pearlitic malleable from too high 
a temperature and (b) was there any trouble in the 
US from contamination of steel scrap with chro- 
mium. The reply to the first was that the air- 
quenching was not drastic and did in fact stop 
distortion of castings. To the second point, the 
Author replied that the steel scrap was available in 
baled-sheet bundles comprising automobile sheet 
material, mainly arising in their own factories and 
therefore alloy free, but there could be trouble from 
the accidental inclusion of the odd bit of stainless 
steel. Bundled steel was used to the extent of 20 
to 30 per cent. of the charge, the rest being of 
structural-steel scrap, which was carefully watched 
for both chromium and molybdenum content. 
Boron to the amount of 0.001 per cent. had been 
added to counter the presence of chromium and 
was in fact now being increased to 0.003—three 
times as much! 

Another malleable founder contributing to the 
discussion said that statistics in this country showed 
a production of about 100,000 tons of blackheart, 
52,000 tons of whiteheart and 14,600 tons of pearl- 
itic malleable iron annually, thus the UK would 
seem not to be so far behind the US in the total 
percentage of pearlitic material. He asked could 
the number of specifications for malleable be 
reduced; were the very high proof-stresses quoted 
for the American pearlitic material really necessary, 
and did the US producer get adequate monetary 
return for all his efforts with this material. The 
replies were that the European production of 
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whiteheart malleable confused the statistical com- 
parison, but the Author was of the opinion that 
on the Continent whiteheart was losing ground and 
might only continue to be produced for weldable 
applications. As to specifications, there seemed to 
be always a need for good, better and best grades, 
but in the Author’s plant, catering largely for the 
automobile industry, good machinability was 
regarded as much more important than any other 
property, so long as the casting would do the job. 
When considering high proof-stress, the tendency 
with this grade of malleable in the States was to 
increase in oil-quench-and-temper treatments as 
compared with air-quenching-and-tempering and 
the customer was prepared to pay for this as it 
gave a higher yield- to ultimate-stress ratio. 


Crack Detection and Sonic Testing 

Discussing precautions to avoid  oil-quench 
cracks, the Author replied to another question by 
saying that in his plant they were prepared to 
double quench if necessary; they were not too 
happy about the position of crack-detection 
methods and thought that some of the proprietary 
methods were only really useful as confirmation. 
Ultrasonic testing was being adopted increasingly 
for certain applications and proving most helpful. 
Founders must realize that if they were to pioneer 
application of a new material, the castings must be 
100 per cent. sound! Still on sonic testing, a 
question was asked as to whether the “decay 
time ” could be used as a “ yardstick ” of soundness 
or otherwise. Mr. Joseph said he didn’t know, but 
thought the test was too rapid for decay time to be 
measured. The penultimate question asked if it 
was agreed that the manganese-produced pearlitic 
malleable made in the UK by pack-annealing would 
give better heat-treated properties than the 
American type. The lecturer agreed that it did and 
said some US operators were producing this grade. 


Finally, when asked to put in a nutshell the ad- 
vantages of pearlitic malleable crankshafts, Mr. 
Joseph said the application hinged on _ better 
machining (a saving of 2 to 3 dollars per shaft) as 
compared with forged shafts and this was the 
prime reason for his being able to sell the pearlitic 
malleable type. 


Properties of Ferritic Blackheart 
Malleable Cast Iron 


By C. T. Moore, A.I.M. 


Mr. Moore, who is associated with the British 
Cast Iron Research Association, described experi- 
ments carried out on the properties of ferritic 
blackheart malleable cast iron. In his summation, 
he said that the tensile properties of ferritic black- 
heart malleable iron might be improved by raising 
the silicon and phosphorus contents, or by lower- 
ing the carbon content. Increasing the silicon and 
phosphorus contents would raise the ultimate and 
proof stresses of the material and—within limits— 
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the elongation value would not be affected. Lower 
ing the carbon content would, however, increase al 
the tensile properties, including the elongation. 


Side Effects 


Improving the strength of the iron by increasing 
the silicon and phosphorus contents invariably led 
to a deterioration in its as-annealed ductility, as 
shown by the notched impact tests reported in the 
paper. Irons with high-phosphorus and _ -silicon 
contents had been found to be brittle in the impact 
test at room-temperature, but subjecting them to 
water quenching from 650 deg. C. and tempering 
at 350 deg. C. again produced the black “ ductile” 
impact type of fractures at room-temperature. 
This sub-critical quenching treatment also yielded 
further improvement in the tensile properties and it 
was therefore possible, by using this heat-treatment 
and by raising the silicon or phosphorus content, 
to provide a ferritic blackheart iron which had a 
combination of high tensile-properties and which 
was fully ductile as shown by the impact test at 
normal temperatures. 


A bend test, described in the paper, provided a 
simple and sensitive means of assessing the quality 
of the skin of malleable-iron castings. For com- 
pletely ferritic materials, the bend test appeared to 
be little affected by the quality of the iron in the 
complete cross-section and it was dependent only 
on the skin condition. It had been shown that 
irons which were normally brittle at room-tempera- 
ture as revealed by the impact test—provided that 
they had a good-quality skin—would give good 
bend values. Blackheart malleable cast iron, in 
common with other materials, could have a defec- 
tive skin and the bend test was the only one which 
would easily reveal this condition. 


Fracture Appearance 


In the range of compositions studied in the paper, 
any change in brittle behaviour of the iron would 
not be indicated from the results of either the 
tensile test or the bend test. In these tests, how- 
ever, the fracture appearance would generally 
exhibit some bright facets if the material was 
becoming brittle. On the other hand, a_ black 
fracture in the tensile or bend test did not indicate 
that the material would not be brittle under an 
impact test. Black “ductile” fractures were 
obtained at room-temperature in all the different 
types of test when the material was in the quenched 
and tempered condition. 


In his concluding remarks, the Author said that 
BS.310:1958 limited the phosphorus content to 
0.12 per cent. and, in practice, such high figures 
were rarely achieved. With the normal limitations 
on silicon content, and provided that the Brinell 
hardness was below a permitted maximum, then if 
the material was satisfactory in the tensile and 
bend tests, it should not be brittle in the notched 
impact test. Therefore, it was doubtful under 
present conditions whether the adoption of an 
impact test would serve any useful purpose. 
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Aluminium-alloy Pressure-die-castings 


By J. C. Reed 


In the introduction to his paper, Mr. Reed, who 
is sales engineer with the Birmingham Aluminium 
Casting (1903) Company, Limited, said that it was 
not always generally appreciated when referring 
to pressure-die-casting that the process—for certain 
metals—went back well over 100 years. In the 
1850s, many Patents had been granted for 
manually-operated machines for producing castings 
in tin, lead, and other similar low-melting-point 
alloys. These were operated by forcing metal into 
the die by means of a piston and cylinder immersed 
in the liquid metal. The first commercial aluminium 
pressure-die-castings were made in the USA in 
1915, but some 10 years had elapsed before the 
process was introduced into the UK. The Author 
described the early die-casting machines—of the 
air-blown or goose-neck type—the introduction of 
cold-chamber machines, and also described the 
machines in use to-day. 

The largest production machine up to the present 
time, he said, had been developed and designed 
jointly by two US firms, with the object of pro- 
ducing larger castings, primarily for the automobile 
industry. The locking load of such machine was 
2.000 tons. Until about a year ago, the largest 
machines in general use in this country were of 
some 500 tons locking load, and the Author 
regretted to state that these were either of foreign 
design or manufacture. The principal pressure- 
die-castings founders in this country had designed 
and built machines themselves to produce castings 
which had been steadily increasing in size and 
complexity. For example, the Author’s company 
had laid down a 1,200 ton machine as far back 
as 1953. During the last two or three years, how- 
ever, machine makers both in the USA and in 
Europe had designed and built several first-class 
machines of the 800-, and 1,000-ton locking-load 
class. 

Following a description of these machines, Mr. 
Reed then went on to deal with the problems arising 
with the dispensing of metal to the machines. He 
said that whereas in the past the average weight 
of aluminium pressure-die-castings did not exceed 
1 to 2 Ib.. with probably a maximum of 8 Ib. in 
exceptional circumstances, the newer and larger 
machines were capable of producing castings weigh- 
ing 40 lb. or more and, hence, some form of metal 
feed to the cold chamber, other than manual, must 
be provided. Some foundries were developing 
their own ideas along these lines and one auto- 
matic system was in use in the USA and to a 
lesser degree, in this country. Next, the Author 
described this system in some detail. 


Vacuum Die-casting 


Mr. Reed said that a great deal of attention 
had been given to the development of vacuum 
die-casting during the past five years and by many 
people it was looked upon as a new process. This, 
the Author held, was far from the truth, as the 
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idea of applying a partial vacuum to a die cavity 
to remove air before the cavity was filled with 
metal was quite old. Revival of interest in the 
vacuum process in the USA had undoubtedly been 
caused by the demand of the American automobile 
manufacturer for high-quality, zinc-alloy die- 
castings requiring a minimum of buffing and polish- 
ing, and the Author then went on to describe this 
process. 


Casting Alloys and Trends in Practice 


Turning to the consideration of alloys which are 
best suited to the pressure-die-casting process, the 
Author said that, generally speaking, aluminium 
silicon alloys, which possess a high degree of 
fluidity, were best suited to the process and those 
in most common use in the country were covered 
by BS. 1490, LM2M, LM6M, LM20M and LM24M. 
Factors affecting the choice of alloy depended very 
much on design and, here, it was impossible to 
overstress co-operation between founder and user. 

In futher sections of his Paper, the Author dealt 
with tolerances—referring particularly to standards 
drawn up by the Zinc Alloy Die Casters Associa- 
tion and the Light Metal Founders’ Association. 
On the subject of die development, he contrasted 
die weights, which, over the last few years, had 
increased from about 4-ton maximum to that for 
800 and 1,000 ton machines which was now in 
the region of 4 tons. Die-making for large pro- 
duction jobs had posed many problems for both 
die-steel producers and founders, many of them 
overcome by a high degree of liaison, 

The Author continued with a section on casting 
trends, in which he included a number of illustra- 
tions of typical die-cast productions of varying 
degrees of complexity, the notable examples quoted 
being a gas-cooker front-frame measuring 31 by 
21 in., a pressure-die-cast combined six-cylinder 
crankcase and block; an assembly of very complex 
pressure-die-castings for an outboard engine; a 
gas-fire front; intricate castings for a motor-car 
automatic-transmission unit and the first pressure- 
die-cast automobile clutch-housing to be produced 
in quantity in the UK. Weighing 54 Ib., this last 
casting—in LM2M alloy—could be produced on 
an 800-ton machine at the rate of 50 per hr., he 
said. 


South African Foundry Practice 


By J. Steel 


In this paper, the Author (secretary of the IBF 
South Africa branch) conveyed some general im- 
pression of the South African foundry industry 
and its products. The first section dealt briefly with 
conditions within the industry, relating to labour, 
methods, raw materials and equipment. Included 
in the first section was a description of the produc- 
tion of wear-resisting cast iron in a small jobbing 
foundry by means of oxygen lancing of the metal 
in a barrel-type converter. No analysis of the 
metal was available, the only figures being those 
of hardness, taken on a 4-in. circular feeder-head. 
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This gave a hardness reading of 45, Rockwell C 
in the centre and 50 on the outer skin. The cupola 
was charged with a mixture of grey-and white-iron 
scrap plus a ferro-silicon addition; molten metal 
from the cupola was transferred to the converter 
which consisted, he said, of a steel barrel with 
a lining of 8-in. thick rammed magnesite formed 
to an internal diameter of 23 in., and a length of 
24 in., with a capacity of 12 cwt. of molten metal. 
Oxygen at a pressure of 10 Ib. per sq. in. was intro- 
duced through two }-in. i.d., lances, their move- 
ment into and out of the barrel being controlled 
pneumatically. The average blowing time was 74 
min. and usually there were 12 to 15 “ blows ” per 
day at the foundry described. At the time of writ- 
ing, Mr. Steele said that the current lining had given 
a life of over 1,100 blows under these conditions. 
The end of blow was determined, he added, by the 
flame appearance, and the barrel was then rotated 
manually for teeming into the casting ladle. 
Chromium was added to the ladle before casting. 


Types of Castings 

The second and main section of the paper des- 
cribed a variety of castings produced in South 
Africa, with emphasis on the types peculiar to 
local requirements. Mr. Steele said there was a 
constant demand for a wide range of iron, steel and 
non-ferrous castings for asbestos-, coal-, copper-, 
diamond- and gold-mining operations; in fact most 
foundries catered for one or more of the require- 
ments of the mining industry. Headgear sheave 
pulleys for the mining industry were being made 
up to 16-ft. dia. in both steel and cast iron, and 
other examples of production carried out were 
rollers for the sugar industry, pump parts for 
mining, and cooking pots for the African market. 


Large Example 


Finally, the Author briefly described the mould- 
ing of a large bloom-shear frame-casting, measur- 
ing || by 11 by 9-ft. 6-in. high. For the pouring 
of the mould for this casting 40- and 26-ton ladles 
were utilized and a total of 57 tons of steel was 
initially poured. Subsequent melts provided metal 
for two after-pours, the last of which took place 
7 hrs. after the initial pouring operation. The metal 
was melted in two electric-arc furnaces, one (of 
30-tons nominal capacity) provided 42 tons, the 
other (of 10-tons nominal capacity) yielded 15 
tons. 


In his concluding remarks, the Author said that 
during the last war, South Africa became the work- 
shop of the Middle East war theatre and was well 
placed to fulfil an important réle in the rapid 
development evident to-day on the African conti- 
nent. The South African foundry industry, though 
small and comparatively young, was an important 
factor in the Union’s economy, and Mr. Steele 
hoped that his paper would provide an insight 
into the type of work undertaken and the conditions 
which applied in the industry in that sub-continent. 
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Moulding-sand Practice in Australia 


By H. A. Stephens, B.Sc. 


This paper was sponsored by the Australia 
(Victoria) branch of the Institute, the Author being 
leader of the foundry-sands section of the Chemical 
Research Laboratories of the Commonwealth 
Scientific and Industrial Research Organization. 
Founding in Australia, he said, began—very shortly 
after the first white settlers arrived in 1788—with 
a brass foundry, staffed by seven men and a few 
apprentices to cater for the needs of the infant 
colony. As the population grew, and new areas 
were settled, the founding industry developed in 
size and in technique until by the end of the 19th 
century, castings up to 20 tons in weight were not 
uncommon. To-day, there were some 1,000 found- 
ries in Australia, employing a total of 22,000 men 
and producing 350,000 tons of castings per year. 
There were 15 steel foundries, 20 foundries making 
both steel and cast iron, 410 making grey or 
malleable cast iron, and nearly 600 non-ferrous 
foundries. Of the latter, 425 were engaged in sand 
casting, 60 in  pressure-die-casting, and 100 in 
gravity-die-casting, mainly for the production of 


. aluminium automobile castings or kitchenware. 


Most of Australia’s large cast-iron pipes were pro- 
duced in one spun-cast foundry, employing de 
Lavaud machines, and producing 40,000 to 50,000 
tons of pipes annually. A second pipe-making 
plant was contemplated, Mr. Stephens said, and 
this would enable Australian production to be more 
than doubled. 

Jobbing foundries in Australia, he went on, were 
equipped to produce castings in iron and steel up 
to 50 tons finished weight and in brass and bronze 
up to 10 tons. Although most jobbing foundries 
were built before 1939, the better ones were well 
equipped and up-to-date in their methods. Sand- 
slingers and pneumatic rammers were employed and 
large jolt machines were used where patterns could 
be split and bolted to a board. Loam moulding 
was widely employed and was the common prac- 
tice for producing large pots, as well as for steel- 
mill rolls, In the automobile field, a six-cylinder, 
medium-sized car was produced, 515 per day being 
made. Tractors were vitally important in Australia 
and three firms were equipped for the production 
of complete tractors. while a number of others 
were engaged in the manufacture of auxiliary parts. 
One firm had just completed erection and equipping 
of a fully-mechanized bath foundry, capable of 
making 450 baths in an eight-hr. shift. Thus, 
the Australian foundry industry had the capacity 
and experience to undertake any casting required 
and Mr. Stephens said it compared favourably on 
a population basis with similar industries Oversea. 


Moulding Sands and Moulding Materials 


Next, the Author surveyed the resources of 
foundry sands in the various States, dealing with 
New South Wales, Queensland, South Australia, 
Tasmania, Victoria and Western Australia. Good- 
quality silica sands for cores and synthetic sands 
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he said, were readily available. In Brisbane, Perth 
and Hobart, these were restricted to a medium 
grade which was suitable for general work but 
not sufficiently fine for light work. The position 
was similar in Sydney, though some benefits were 
obtained from the slightly finer Gerringong sand. 
Adelaide dune-sands, of AFS fineness 70, provided 
a good surface-finish on medium and heavy casting, 
while in Melbourne, a finer grade was obtained, 
either as a reject from washing plants or by import- 
ing from the Ballarat area. In Queensland, New 
South Wales, and South Australia, a friable sand- 
stone was available for the moulds of heavy cast- 
ings, though that from the Sydney area was the 
only first-quality grade: in Victoria, coarse red 
sands were available for similar work. New South 
Wales and Victoria provided well-defined medium- 
grade moulding loams—those from Redhead and 
the Melbourne area being especially suitable. In the 
other States, the Author said that indifferent grades 
of alluvial loams associated with local streams had 
to be used. Good deposits of the finer grades of 
sand were not generally available, the exception 
being in the Melbourne area. The price of mould- 
ing sands varied in the different cities, but was 
generally low, ranging from 10s. to £2 sterling per 
cu. yd. (roughly 1 ton), carted for distances up 
to 15 to 20 miles. Thus, it was often cheaper 
to use new sand than to attempt costly reclamation 
of used sand. 

Passing on to other moulding materials, the 
Author gave the properties of typical Australian 
bonding clays. Fireclays were widespread, he 
said, and a number of first-quality bentonites had 
been discovered. Recent evidence was that ben- 
tonitic clays were quite widespread in other parts 
of the country; a number of promising materials 
from both the Hunter River district of New South 
Wales and the western district of Victoria had been 
tested in the foundry sands laboratory to which 
he was attached. 


Heavy Minerals 

“Heavy” minerals were widely distributed 
throughout Australia, but the main mining-areas 
were on the beaches of northern New South Wales 
and southern Queensland—where zircon, rutile, 
and ilmenite, together with rarer minerals such as 
monazite, were mined. 

Coal-dust used by Australian founders was 
ground from Maitland coal, a gas-making coal 
high in volatile matter with a typical proximate 
percentage analysis of:—Moisture 2.0, volatile 
matter 41.1, fixed carbon 51.4, and ash 5.5 per 
cent. Two main types of cereal binder were used, 
a pre-gelatinized starch and a core-gum based on 
Wheaten dextrin. 


Moulding-sand Practice 


The Author said that moulding-sand practice 
throughout Australia was generally similar, with 
some modifications in the different States, either 
to suit local conditions or as a result of some special 
local practice. He then’ dealt separately 
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with the production of heavy castings, medium- 
weight castings. and light castings. Touching 
upon core-sand practice, Mr. Stephens said that 
one feature peculiar to Australian practice was 
the extensive application of core-sand moulding. 
which was on a scale considerably greater than in 
the UK. Furthermore, the practice was more 
widely used in New South Wales than in any cther 
State. The CO: process was relatively new to 
Australia, but had become widely used both for 
cores and moulds, and the silica sands used for 
oil-sand cores were also suitable as CO» sands. 

Turning to special processes. the Author, said 
that two foundries—one in Melbourne and one in 
Sydney—were devoted exclusively to shell mould- 
ing. while a number of foundries in all States used 
the process as an adjunct to other methods. 
Cement moulding was not widespread, though a 
number of foundries were using the Randupson 
process for jobbing castings. Investment casting 
had not been extensively developed, but it was 
used to some extent for art castings and also for 
small components for munitions and aircraft. Two 
developments of this process were worth mention, 
however: viz, (1) a Melbourne sculptor had had 
considerable success with a modification in which 
a fine moulding sand rather than the normal type 
of material was used to invest the wax pattern: in 
another case, (2), wax patterns had been used to 
form the vanes of a pump impeller, moulded in 
cement sand. After the sand had set, the wax was 
carefully softened and pressed out by hand. 

Finally, in this paper, the Author dealt with 
sand-preparation plant and sand control, which was 
much on the lines of UK practice. 
Discussion 

At the conclusion of his introduction to the 
paper, during the Malvern technical sessions on 
the Friday (with Mr. D. A. Richards, the new 
senior vice-president, in the chair), Mr. Stephens 
said the importance of distance should not be 
under-rated. For example. even within Australia. 
transport overland of foundry sands could cost 
more than bringing sand from the UK. Also, 
because of the isolation of foundries and their need 
to be self-sufficient, there was always a certain 
amount of make-do in the use of equipment and 
materials, for example, in enlarging furnace capa- 
city on occasions and in the choice of materials 
for mould washes, etc., using just what was to 
hand. He also said that, by and large, Australian 
foundry practice had been built up on the accumu- 
lated “know-how” of emigrants from the UK, 
but thought that nowadays it did not lag much 
behind European practice. 


Other Minerals 
Asked what was the situation of olivine in Austra- 
lian foundry economy, he replied that this mineral 
was not much used but the supplies of olivine sand 
were large and fairly uniform. On a point of 
detail, one member queried the application of a 
mould coat }-in. thick for one of the jobs referred 
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to in Mr. Stephens paper, saying that application 
of this would seem a laborious operation and one 
which destroyed the accuracy of the job. Mr. 
Stephens said this thick coating did not represent 
normal practice and another speaker from the 
audience confirmed that such a heavy application 
was only used for very large castings to fill a 
coarse-grained moulding-sand structure. Answer- 
ing another question from a research-association 
member as to the Australian resources of refrac- 
tories, etc., the lecturer replied that ilmenite was 
available, but had not been yet adopted in the 
foundry industry. On the other hand, zircon pro- 
duction represented a complex situation in Australia 
because it was a by-product of rutile separation 
and thus uneconomic alone. The quotation of 
prices therefore would not really be very helpful 
and in any case transport costs vitiated comparison 
with UK prices. As to the quality of silica sand 
in Australia, 99 per cent. SiO. sands were quite 
plentiful. 


Contamination of Greensand by Used 
CO,-process Sand 


By J. M. Middleton, A.Met.,A.1.M. 


This paper described some work in which a used 
CO.,-Process sand was added in various proportions 
to a new bentonite-bonded sand, and the effect of 
this addition upon the bonding properties and cast- 
ing quality of the sand were determined. Mr. Mid- 
dleton, the Author, is head of the foundry-processes 
section of the British Steel Castings Research 
Association, and at the commencement of his paper, 
he described two series of experiments carried out. 
In one, sufficient bentonite was added to all the 
contaminated mixes to give similar green-strength 
properties, and in the other, a constant 5 per cent. 
of bentonite addition was made to the contaminated 
mixes. A new sand in preference to a unit-sand 
base was used to determine the effects of con- 
tamination by the used CO.-sand, as it was thought 
unit sands might vary much in bonding properties 
and behaviour according to the amount of dead 
clay and fines they contained. 


The work carried out showed that contamina- 
tion of a bentonite-bonded sand by used CO.-sand 
could have a deleterious effect upon bonding pro- 
perties and casting quality. The main effects of 
contamination were a lowering of the dry-strength 
of the mix and an increased susceptibility of the 
castings to erosion and scabbing defects. The 
amount of clay present in the mix had an effect 
upon the degree of contamination that could be 
tolerated before serious trouble was encountered 
in casting quality. With various amounts of clay 
additions—and working at a constant green- 
strength—the maximum amount used CO.-sand 
that could be tolerated without affecting casting 
quality was 12.5 per cent., whereas when working 
with a constant clay addition of 5 per cent., trouble 
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was not met until the used CO.-sand content 
reached 50 per cent. 


Explanations and Checks 


It was probable that the increased susceptibility 
to scabbing defects on castings when used CO.- 
sand was present was caused by a loss in bonding 
properties rather than by any differences in thermal- 
expansion properties of the sand. In fact, the 
expansion of the used CO.-sand after heating to 
1,200 deg. C. for two hours was less than that of 
a straight bentonite mix (0.9 per cent. linear expan- 
sion as against 1.5 per cent.). The degree of 
contamination that could be tolerated, Mr. Mid- 
dleton said, would depend upon the silicate content 
of the used sand and the clay content of the 
greensand mix. Whilst it was possible—when high 
clay additions were made—to produce acceptable 
castings with rates of contamination up to 50 per 
cent., normally, when greensand was being con- 
trolled at a given green-strength, the amount of 
used CO.-sand in the mix should not be allowed 
to exceed 12.5 per cent. 

Finally, the Author said where used CO.-sand 
was entering a unit-sand system, there were two 
possible methods of determining whether or not 
contamination was becoming serious. These were 
(a) to maintain a regular check on the green- and 
dry-strength properties of the mix (if it was found 
that the green-strength was increasing slightly whilst 
the dry-strength was falling, then contamination 
was becoming serious) and, (b), by making a 
regular check of the pH value of the sand. A 
combination of the two methods would, he said, 
possibly be more effective in assessing the degree 
of contamination. 


Discussion 


The above paper was discussed at the commence- 
ment of the Friday afternoon session, with Mr. 
C. H. Wilson (the immediate past-president) in 
the chair. The first speaker said he was disappointed 
in that the work was not carried far enough; a 
number of founders were using their sand con- 
taminated with CO: binders and to do so efficiently 
were stepping-up the moisture content to take 
account of the increased activation of bentonite 
present by the sodium salts from the CO, binder. 
When the Author replied that steelfounders would 
object to using higher moisture contents in green- 
sand and it was better for them to eliminate CO»- 
sand contamination as far as possible, the first 
speaker said that surely to cut the bentonite addi- 
tion to 34 per cent. along with a moisture content 
of 34 per cent. would be acceptable even to steel- 
founders. With this the Author agreed, but still 
held that the sand properties would not be the 
same as if the contamination had been avoided. 


Why Use the CO, Process? 


Another contributor, a steelfounder, asked why 
should members of his fraternity use the CO, 
system for moulding if they could do very well 
without it. Here, too, Mr. Middleton agreed that 
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there was no reason why they should, but many 
of them who did not use the Process for moulds 
were still using CO.-Process cores and, from this 
source also, contamination could be a nuisance. 
He added that it should be borne in mind that 
the work reported on was now 2 to 24 years old. 
Another contributor was of the opinion that the 
pH value for a sand was the real criterion of the 
degree of contamination. 

When asked if the research had been prompted 
by complaints that CO.-Process sands were causing 
trouble when they got into the system sand, Mr. 
Middleton replied in the negative; not complaints, 
but fears, he said. On the question whether he 
was still satisfied with the American type of test- 
casting, he replied in the affirmative—since the 
Association to which he belonged had standardized 
its moulding. It picked out poor sands but not 
minor differences in good sands. he added. At 
the conciusion of the discussion, a previous speaker 
reaffirmed his idea that there was little real need 
for steelfounders to use the CO, Process in any 
great degree and it was clear that the Author was 
inclined to defer to this opinion, according to 
circumstances. 


Effect of the CO,-Process Sands on 
Hot-tearing 


This paper, by the same Author, described some 
collaborative work on the effect of CO.-Process 
sands on the hot-tearing of steel, carried out by the 
Regional Technical Committee of the North-east 
Coast Association of Steel Founders and the British 
Steel Castings Research Association. The paper 
stated that a satisfactory hot-tear test-casting had 
been developed which, under closely-controlled 
foundry conditions, had proved to be sensitive to 
variations in the moulding material. Under such 
conditions, it had been found that CO.-Process 
sands were no more likely to give hot-tearing than 
were normal dry-sands and that certain additions 
to CO.-Process sands could be made which affected 
the propensity to tearing. 

Because of the differences in practice between 
the various foundries carrying out the tests, wide 
variations in the severity of hot-tearing were 
obtained. The possible reasons for these variations 
were investigated and were discussed and it was 
shown that the density of the mould, the sand- 
milling procedure and the casting temperature 
employed had the greatest effect on hot-tearing. 


Six Foundries 


As stated previously, tests were carried out in 
six separate foundries, each using various types of 
sand mix. The types of sand mix employed were: 
a green sand; a dry-sand; an oil-bonded core- 
sand; a straight sodium-silicate/CO, mix, and a 
proprietary sodium-silicate/CO, mix. All the 
castings were produced in plain carbon steels, the 
carbon content being in the range 0.15 to 0.40 per 
cent. and the pouring temperature varying from 
1,560 to 1,620 deg. C. As recorded, there was 
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quite a considerable scatter in the results recorded 
by the six foundries, especially as regards the tear 
lengths obtained with dry- and oil-sand mixes. The 
general tendency was, however, for least tearing to 
occur with greensand mixes, followed by the 
silicate, and then the dry-sand mixes, the greatest 
tearing being associated with oil-sand mixes. 

In these series of tests, the foundries concerned 
had used a common base-sand: namely, Chelford 
medium silica: a straight sodium-silicate with a 
SiO. : Na.O satio of 2:1 at a 4.5 per cent. addition, 
and had standardized the making and gassing of 
the moulds. All the moulds were made in two 
parts as “ boxless ” moulds and gassing was effected 
by tubes, the total gassing time for the two halves 
being 5 min. All the moulds had been allowed 
to stand for 24 to 36 hr. before casting. 


Results 


Seven foundries in all had carried out the tests. 
each using the following CO»:-sand mixes; Chelford 


sand with 4.5 per cent. sodium silicate: 
Chelford sand with 4.5 per cent. sodium 
silicate and 1 per cent. bentonite: Chelford 


sand, 4.5 per cent. sodium silicate and | per cent. 
cereal; Chelford sand, 4.5 per cent. sodium silicate 
and 1 per cent. molasses, and Chelford sand with 
4.5 per cent. of a proprietary silicate binder. The 
severity of tearing in the test casting varied 
appreciably from foundry to foundry but there 
were no definite trends in tearing without varia- 
tions in the composition of the moulding materials. 
Results of similar tests carried out by the British 
Steel Casting’s Research Association showed that 
there was a definite trend in tearing with the 
different mould-additives and that no improvement 
occurred in breakdown properties at high tempera- 
tures when organic materials, e.g., molasses and 
cereals, were added to CO» sands. Least tearing 
was encountered with the silicate-bentonite and the 
straight silicate mixes, while the sand containing 
the proprietary binder (in which some organic 
materials was usually present) also gave greater 
lengths of tears. 


Other Data 


The paper also dealt with effect of casting 
temperature. steel composition, deoxidation prac- 
tice, mould density, and milling procedure in 
relation to hot-tearing. A list of variables which 
could affect hot-tearing propensity was given as: 
(a) casting temperature—high casting temperatures 
aggravated tearing; (b) degree of ramming of the 
moulds—the harder and denser the moulds. the 
greater the degree of tearing: (c) intensity of 
milling— light milling, by maintaining high flowa- 
bility of the sand mix, gave high-density moulds. 
producing larger tears, and (d) method of measuring 
the tears— this had an indirect effect in that the 
better the surface-preparation of the test casting 
and the more sensitive the method of assessing the 
tear length, the longer were the tear lengths general- 
ly reported. 
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* Mould Drying ”—Second Report 
of Sub-committee TS39 of the IBF 
Technical Council 


The Institute’s sub-committee TS 39 was inaugu- 
rated on March 14, 1951 “to review factors 
involved in the drying and skin-drying of moulds, 
with special reference to the rate of removal of 
moisture from the mould surface.” In addition 
to the results of investigations into the effects of 
ramming density, and data on the influence of 
temperature on the bonding properties of sands, 
the report contained a summary based on the whole 
of the sub-committee’s work over a number of 
years. This included theoretical and practical 
aspects of mould-drying and applications of the 
findings to the industrial field. 


Effect of Ramming Density 


Tests were undertaken with both natural and 
synthetic sands in which—for varying ramming- 
densities—the moisture content per unit volume 
of sand mass was kept constant and mould 
materials were dried to depths up to 3 in. Con- 
sideration of the data obtained from these tests 
led to the following conclusions:— (1) For a 
given level of water content in terms of moisture 
per unit volume in a sand mass, ramming density 
had little effect on rate of drying for depths up 
to 3 in. under the conditions of test. (2) For a 
given moisture content by weight, the quantity 
of water to be moved, /.e., time to dry, varied 
with the bulk density of the aggregate. (3) The 
conclusion reached from previous tests on different 
moulding sands was confirmed, namely, that the 
quantity of water to be removed was the pre- 
dominant factor influencing rate of drying for any 
given temperature of drying. (4) The relatively 
minor effect of permeability on the drying rate. 


Heat-transfer and Moisture Movement 


As stated, the moisture content present was 
reported to be the predominant characteristic in 
a sand mass to be dried, and the quantity lost or 
removed was dependent upon the initial content in 
the sand, so also was the total quantity moved. 
Temperature was considered to be the greatest 
single factor in drying, except possibly where 
pressurized air-flow systems were concerned. In 
general, therefore, the report stated that the higher 
the temperature of drying, the greater the dpeth 
dried, for a given set of conditions. Due regard, 
it was held, should be given to the temperature at 
which a particular clay-bond began to decompose 
when deciding the temperature to be used for 
drying. 

Although radiant and air-circulation heating had 
been used in the sub-committee’s investigations, 
no specific conclusion could be made on the effects 
of methods of heating on the rate of drying, since 
the tests had not been conducted on an industrial 
scale, and an evaluation under industrial condi- 
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tions was considered to be outside the terms of 
reference of the sub-committee. It appeared that, 
in pressure-drying, moisture moved predominantly 
away from the heated face and the depth dried 
was proportional to the square root of time. 

Reviewing the effects of the various factors as 
they applied to industrial mould-drying practice. 
the report stated that the loss in bonding properties 
was apparently associated with the temperatures at 
which a particular clay decomposed and _ lost 
chemically- combined water. The loss of this water 
generally began at temperatures about 400 deg. C 
and, depending upon the nature of the clay, was 
complete at temperatures of the order of 550 to 
700 deg. C., provided sufficient time was allowed 
at these elevated temperatures. The loss of water 
added to clay to condition it for moulding purposes 
and for the development of green bond-strength 
(i.e., the absorbed water) took place largely at 110 
deg. C., and on heating to temperatures somewhat 
below those at which decomposition commenced, 
the clay could re-absorb moisture with little effect 
on its natural properties. In practice, drying tem- 
peratures did not generally greatly exceed 350 deg. 
C., but there were exceptions for special circum- 
stances. 

Finally, the report gave foundrymen a choice 
of methods suitable for varying conditions of 
drying—and discussed the use of industrial elec- 
trodes and probes for checking, and dealt in detail 
with flexible probes and rigid probes. 


Sand-cast Test-bar for 85/5/5/5 
Gunmetal 


By H. Reiter, B.Sc.(Eng.), Met. 


This contribution was received from the British 
Non-Ferrous Metals Research Association, the 
Author being formerly an_ investigator with 
BNFMRA and now with J. Stone & Company 
(Charlton), Limited. It reported that a number of 
sand-cast test-bars of leaded gunmetal were tested 
in the laboratory in order to select a bar having 
consistently-high tensile-properties, with adequate 
sensitivity to gas content and degree of deoxidation. 
They included commonly-used test-bars such as 
the DTD, IBF, and triple BSI designs, and other 
cast-to-shape and parallel bars, poured through 
running and gating systems which permitted close 
control of metal flow. In the contribution, these 
tests Were summarized and described in detail in an 
Appendix. Trials of the bar selected on the basis 
of the laboratory results were then carried out 
under production conditions in 14 foundries and 
details of these were also given. 


Summary of Results 


In the summary of results, the paper stated that 
the porosity of gunmetal test-bars increased with 
pouring temperature, becoming high enough to 
affect tensile properties when the casting tempera- 
ture exceeded about 1,080 deg. C. and rising sharply 
for temperatures above 1,160 deg. C. The effect on 
tensile properties was much greater in bars having 
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equiaxial grain-structures than in those with a 
wholly-columnar structure. The scatter in proper- 
ties due to variations in porosity and grain struc- 
ture was smallest in a simple cast-to-shape bar, 
having a feeder head at each end enlarged to form 
a pouring cup, so that a rapid rate of pouring 
could be maintained. Properties obtained in in- 
dustrial trials of this test-bar were as satisfactory 
as those obtained in the laboratory tests, although 
the scatter of results was somewhat greater, owing 
to larger variations in grain structure and compo- 
sition. The porosity of the bar was moderately 
sensitive to gas content and deoxidation, the in- 
fluence on tensile properties being such that bars 
containing more than 3 per cent. of the porosity 
had tensile strengths of about 134 tons per sq. in. 
or less. 

A test-bar similar to that selected from laboratory 
tests but cast to size and tested without machining 
also gave consistent tensile properties in the foundry 
trials, but showed little sensitivity to gas content. 
Whilst it was stated that the results and conclu- 
sion in this paper applied strictly to 85/5/5/5 gun- 
metal, the Author said that results of other labora- 
tory tests showed that the selected cast-to-shape 
test-bar should be suitable for sand-cast gunmetals 
of other compositions. Industrial trials were now in 
progress to determine the scatter in properties 
likely to be encountered in these alloys with the 
selected bar. 


Properties of Castings Made in Shell 
Moulds 


By W. W. Glick, A.I.M. 


This paper also emanated from the British Non- 
Ferrous Metals Research Association, the Author 
being liaison officer with that body. The object 
of the work described had been to obtain further 
information about the influence of shell-mould 
materials on the freezing rate and properties of 
three typical non-ferrous castings alloys:—(a) a 
long-freezing-range copper alloy, leaded gunmetal 
to specification BS. 1400, LG 2; (b) a_short- 
freezing-range copper alloy, aluminium-bronze 
(BS. 1400, AB1) and (c) a long-freezing-range 
aluminium alloy, aluminium/copper/silicon B.S. 
1490, LM4. The shells were moulded from silica/5 
per cent. resin, or zircon/2 per cent. resin mixes, 
and a precoated silica/3 per cent. resin sand. They 
were used either unbacked or backed with sand, 
flint, or steel grit, and castings were also made in 
green-sand moulds for comparison. Metal test- 
pieces of 7% to 1 in. section were cast, some of which 
were poorly fed. The amount of hydrogen pick-up, 
due to metal/mould reaction in leaded gunmetal 
containing excess phosphorus and in phosphor- 
bronze cast into shell moulds, was also investigated. 

The Author described the experiments in detail, 
and sections of the paper dealt with comparison 
of grain-structures of leaded-gunmetal castings, the 
influence of mould material on cooling rate and 
tensile properties, the effect of grain-structure on 
pressure-tightness, the influences of shell thickness 
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and backing material, and metal/mould reaction 
in shell moulds. 


Results 

It was reported that the grain structure, porosity 
and tensile properties of castings in aluminium- 
bronze and AL/Cu/Si did not vary significantly 
from one type to another, but those of leaded 
gunmetal castings varied considerably with mould 
materials. Results for leaded gunmetal indicated 
that, although the tensile properties of shell- 
moulded castings were likely to be at least as 
good as those of sand castings, the former might 
require more feeding for adequate pressure-tight- 
ness. The feeding required was evidently attainable 
in practice, for commercial shell-moulded castings 
were generally as pressure-tight as sand castings. 
A further reason for this, it was stated, might be 
that the high properties with a columnar grain- 
structure were not always realized in sand castings, 
because within the range of pouring temperatures 
which must be used in practice, inevitably some 
equiaxial structures were produced. A pre-coated 
sand appeared to have some advantage over the 
normal resin mixes to give pressure-tightness in 
gunmetal castings. In addition, greater chilling 
power and a moderate improvement in_ tensile 
properties could be obtained by substituting zircon 
for silica in shell moulds—the higher cost being 
largely offset if the refractory was recovered from 
used moulds. 

Finally, the Author said that mould-reaction was 
much less severe with shells than with sand moulds 
and became excessive only when the metal was 
cast at temperatures above 1,150 to 1,200 deg. C. 
Spraying the mould with Al/Mg paint greatly 
reduced gas pick-up. 


Discussion 


Dr. A. B. Everest, B.SC., F.1.M., occupied the 
chair during the discussion of this paper, the 
first question being on the method used for the 
recovery of used shell-mould sand. The Author 
replied that simple incineration was used to re- 
claim sand and then, after the first speaker had 
put forward the view that more resin was needed 
to bond reclaimed sand, he agreed that this was so, 
but a colleague added that the economics of sand 
reclamation were much more apparent if zircon 
sand was being used. Another contributor thought 
it peculiar that when making aluminium-bronze 
castings in shell-moulds according to whether or 
not the shell was backed, seemed to have had little 
effect on the cooling rate and soundness. Was the 
feeding adequate on the aluminium-bronze material. 
he asked. The reply was that these sample castings 
were in fact quite sound. 


Nucleation Theory Again 


At this juncture, the speaker who had expressed 
himself doubtful of the nucleation theory in an 
earlier discussion again brought up the contro- 
versial point as to whether this theory really 
‘*held water.” It was really inspired guessing, he 
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said. The Author replied the nucleation theory 
was the only one that fitted the case, whereupon 
the previous speaker said he didn’t deny the 
presence of nuclei but thought that they only 
served to interpret a temperature-gradient effect. 
Another member of the audience was inclined to 
agree with this view and the Author temporized 
with a compromise explanation for a phenomena 
which all agreed was improperly understood—it 
was left to yet another member of the audience 
to describe the discordant views which had been 
put forward as “a red-herring anyway.” At the 
conclusion of the commentary, the fears of a 
member that resin gases blowing into a shell mould 
as it was filled with metal would cause trouble 
were allayed by the Author who said he didn’t 
think these were at all serious in their effect. 


Non-ferrous Melt-quality Tests ”— 
Final Report of IBF Sub-committee TS45 


Sub-committee TS 45 of the IBF Technical 
Council was set up with the following terms of 
reference “ to investigate the possibility of develop- 
ing a suitable fracture-test or other quick routine 
test for assessing the melt-quality of copper-base 
and aluminium-base alloys.” In prefacing the final 
conclusions to the report, it was stated that the 
earlier work of the sub-committee was fully covered 
by the interim report (presented at the IBF annual 
conference at Buxton, May, 1958). This showed 
that after long research and investigations, no 
satisfactory test or tests meeting all the require- 
ments of speed and positive and easily-interpreted 
results capable of being carried out by relatively 
unskilled personnel had emerged. 


Discussion on this interim report had led to 
further work on a modified reduced-pressure solidi- 
fication-test to indicate the gas content of copper- 
base alloys. This modified test had in fact been 
found to give a reliable qualitative indication of 
the gas content. It could be carried out in the 
foundry within five min., and therefore allowed 
corrective measures to be applied to a melt before 
casting. Interpretation of results by reference 
to previously-established standards was of course 
necessary, and whilst the execution of the test, it 
was said, required a certain amount of experience 
and skill, this was no greater than could be acquired 
by a chargehand or foreman after suitable instruc- 
tion and experience. The necessary equipment 
could either be made up or obtained as a unit 
in a ready-to-use robust form, suitable for foundry 
use. 


Further Field Trials Necessary 


The reduced-pressure solidification test came 
nearest to meeting the terms of reference laid 
down for the sub-committee. The test, as regards 
copper-base alloys, might not be in its best or final 
form, but further practical work by a number of 
interested non-ferrous founders would, it 
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thought, quite quickly develop it to a higher degree 
of reproducibility and reliability. The sub-com- 
mittee strongly recommended this test for adoption 
by non-ferrous foundries, where its regular use 
under standardized conditions would provide infor- 
mation of gas level from melt to melt. This it 
was believed would enable melting-practice to be 
improved, and when degassing was carried out 
as might be shown to be necessary, it could eliminate 
one variable responsible for much scrap. 

The field which the sub-committee had covered 
had included fracture and sink tests, the reduced- 
pressure solidification test, fluidity test, ultrasonic 
inspection, density tests, and the direct measure- 
ment of hydrogen content by the Ransley “ Tele- 
gas apparatus. 

Finally, the report emphasized that the sub- 
committee’s belief had consistently been that the 
largest single cause of unsoundness of casting due 
to metal fault was high gas-content. In recom- 
mending the reduced-pressure solidification-test— 
which was known to work satisfactorily with 
aluminium alloys and aluminium-bronze, and 
which when modified by tin dilution could also 
be successfully applied to gunmetals, bronzes and 
phosphor-bronzes—at least one answer to the terms 
of reference had been achieved. 


Discussion 


It will be remembered that the chairman of the 
IBF T.S. 45 sub-committee presenting the above 
report was Mr. A. Logan, who died recently, and 
in opening the session, this fact was referred to 
when the chairman expressed the regret of the whole 
assembly at the loss of so able a foundryman. 
Mr. F. Hudson, F.1.M., a corresponding member 
of the sub-committee had been called in to present 
the report at Malvern and it was he who also 
opened the discussion with a separate contribution. 
The control of gas, Mr. Hudson thought, was one 
of the most important aspects of melt quality in 
gunmetal and he referred at length to recent 
Japanese work at Wasedo University on fracture 
characteristics of gunmetals. Jnter alia, this had 
proved that gas pick-up in 85/5/5/5 material 
was much affected by phosphorus and that when 
no deoxidizers were present, it was very difficult 
to dissolve gas in the melt at all. This, Mr. 
Hudson said, represented quite a new conception 
and an alternative to using deoxidants as “ finish- 
ings” was, he thought, to carry out effective 
degasification of melts. On this aspect, he thought 
that generally speaking UK founders were not too 
efficient in their practice. For example, why 
couldn’t they use vacuum degassing and here he 
showed an illustration of a quite simple American- 
made equipment for this purpose. 


More Field-tests Needed 


Contributing to the discussion from members in 
the hall, the next speaker said it was a necessary 
step that the reduced-pressure gas-evolution test 
should be applied in the average foundry. Many 
founders in fact did not degass copper-base alloys 
and he held the view that it was not so very 
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necessary that they should. so long as the phos- 
phorus content was kept low. In these circum- 
stances, the tin-addition method—which was tricky 
to carry out—would seem to be of reduced impor- 
tance. To some extent. Mr. Hudson was inclined 
to agree with this view but said that gas in metal 
was more important to makers of large castings. 
Another speaker agreed with him. adding that 
founders producing large gunmetal castings would 
like to have available a really good method of 
degassing. In this speaker's own controlled small- 
nelt tests (about 100 of which had been carried 
yut) he had been able only to produce gas holes 
n castings arising from moisture in the sand. and 
thus he thought metal’ mould reaction would seem 
to be the “ nigger in the woodpile.” 


Committee to Continue? 


A member from Australia said it was unfortunate 
that the sub-committee appeared to be winding-up. 
there was still a need to correlate experiences 
gained in the field. This speaker went on to quote 


Personal 


Perkins, Limited. engineers. Peterborough. 

Mr. S. H. Otiver has been appointed manager of 
the purchasing department of Castrol, Limited. in 
succession to the late Mr. A. J. STAFFORD. 

Mr. A. FE. CouHeEN announces that his home address 
is now Kilkeel, Southdean Drive. Middleton-on-Sea. 
Sussex. 

Mr. W. C. Bett and Mr. D. L. CAMPBELL have been 
appointed directors of Wellman Smith Owen Engineer- 
ing Corporation, Limited. 

Mr. B. A. GomM has been appointed general manager 
of F. Perkins (Australia) Pty.. Limited. a subsidiary 
within the Perkins group. 

Belliss & Morcom. Limited, announce that Mr. W. A. 
Cusins, London manager. has been appointed export 
sales manager and Mr. B. NoBLe, assistant sales mana- 
ger. has been appointed home sales manager. 

Council of the Institution of Mechanical Engineers 
has awarded a James Clayton Fellowship to Mr. W. D. 
Morris for research on a compact form of heat 
exchanger. 

Mr. Goprrey E. LIARDET, chairman and managing 
director of Simms Motor & Electronics Corporation, 
has been appointed to the board of Roadless Traction. 
Limited. of Hounslow. Middlesex. 

Mr. P. Mc. A. MartTIN, general manager of the 
Sprotborough Foundry. John Fowler & Company 
(Leeds), Limited. has been appointed local director of 
the company. 

Mr. and Mrs. A. Garsipe celebrated their golden 

wedding anniversary on July 23. Mr. Garside, aged 74, 
is a director of August's, Limited. engineers. King 
Cross, Halifax. 
Mr. L. MAGEE, A.M.I.MECH.E., has been appointed 
works manager, Teesdale. Head Wrightson Steel 
Foundries, Limited. He was formerly with Crofts 
(Engineers), Limited, Bradford 

Mr. S. H. W. SMITH has been appointed to the board 
of Newman Hender & Company. Limited. in place of 


Mr. L. P. SIMPSON has joined the board of Baker 
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N. P. Allen's work of many years’ ago to say that 
hydrogen was not responsible for the trouble, 
rather, it was the H/O, reaction. He thought 
vacuum stream-degassing of molten metal was the 
more efficient method to apply. Mr. Hudson, in 
considering these contributions, said that both types 
of gas trouble could have an affect on the quality 
of the ultimate casting and the presence of phos- 
phorus would reduce the possibility of a “steam- 
reaction.” Even moisture present in the air inside 
a mould could cause trouble. he averred. As to 
the perpetuation of the work, he said the sub- 
committee thought there ought to be an interim 
period during which many more field-tests should 
be undertaken by individual foundries. 

The fina! contributions to the discussion included 
a valuable written one from a pioneer of the 
reduced-pressure test (with tin-addition) for gun- 
metals (in which the writer detailed practical hints 
in using the apparatus) and another speaker who 
asked for and was supplied with details of and 
desirable location in a foundry for a large vacuum- 
degassing unit. 


Major I. C. V. SmitH who has relinquished his director- 
ship. Mr. F. V. SmitH has been appointed an addi- 
tional director. 

Long-service certificates and good-service gratuities 
were presented recently to Mr. JosePpH C. SHARP and 
Mr. GeorRGE Conway, who together have completed 
106 years’ service with Newton, Chambers & Company, 
Limited. ironfounders. engineers, and chemical manu- 
facturers, of Thorncliffe, near Sheffield. 

Mr. WaLLace MACGREGOR has been appointed presi- 
dent of Climax Molybdenum Company, Limited. and 
has been elected vice-president of American Metal 
Climax, the parent company. with effect trom August 
1. He succeeds Mr. FRANK COOLBAUGH who retired on 
June 1. 

Sutcliffe Engineering Industries. Limited. announce 
the appointment of Mr. H. STREETS as a director of 
Sutcliffe Plant Hire. Limited. Wakefield. Mr. Streets 
is well Known in mining-engineering circles. and is also 
a director of the parent company. Richard Sutcliffe. 
Limited. Horbury. 

Mr. R. BROUGHTON has been appointed chief of 
the technical sales department of the Pulsometer 
Engineering Company, Limited. incorporating Joseph 
Evans & Sons (Wolverhampton). Limited. of Reading 
and London, designers and manufacturers of pumps 
and pumping equipment. 

Mr. D. G. STOKES, sales and service director of 
Leyland Motors, Limited, has been appointed managing 
director of Scammell Lorries, Limited, a member of 
the Leyland group. He succeeds Mr. W. E. PEARSON, 
who retired at the end of last month. The appoint- 
ment does not affect any other responsibilities now 
held by Mr. Stokes. 

United Steel Companies. Limited. announce that 
Mr. E. B. REES, acting on medical advice, has resigned 
as export manager from July 31. but will continue to 
act as consultant to the company on export matters 
Mr. H. A. A. WHILE, manager of the company’s 
London office, has been appointed general export 
manager: he will continue te be responsible for the 
railways department. Mr. F. A. PLatts will succeed 
Mr. While as London oftice manager. 
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British and World Shipbuilding 


Lloyd's Register Returns for June Quarter 


Steamships and motorships under construction in 
Great Britain and Northern Ireland at the end of 
June, according to Lloyd’s Register Shipbuilding Re- 
turns for the quarter ended June 30, 1960, totalled 261 
ships of 1.866.288 tons gross. This is 94,363 tons less 
than the previous quarter and is the lowest figure since 
September. 1946. The total comprises 88 ships of 
599.923 tons fitting out afloat. and 173 of 1,266,365 
tons still be launched. 

Vessels under construction included 53 steam-ships 
of 990,190 tons and 208 motorships of 876,098 tons. 
In other Commonwealth countries there were under 
construction I1 steamers of 123,361 tons and 34 motor- 
ships of 106,342 tons. Oil tankers building in Great 
Britain and Northern Ireland totalled 55 ships of 
895.175 tons, which is 95,051 tons less than the March 
quarter, and represents 48.0 per cent. of the total ton- 
nage under construction in this country. Total con- 
struction in the principal districts is shown in Table 1. 


TABLE 1 Shipbuilding Construction in Hand in Principal Districts 
of Great Britain and Northern Ireland 
June 30, 1960 March 31, 1960. June 30, 1959 
District 
Gross Gross Gross 
No tonnage No. tonnage No. tonnage 
Aberdeen 19 Is 8.869 17 24,361 
Barrow 3 3 92,500 2 
Belfast 12 15 282,540 15 3 
Bristol 1 3 2,250 1 
Clyde 
Glasgow 51 De 490,113 46 452,014 
Greenock Is 22 157, LOE 23 143,520 
Dundee 4 4 14,158 6 
Hartlepool 2 22,25 2 22.600 3 
Hull 36 14,753 34 13,891 3s 
Leith 7 43,050 10 46,634 5 
Liverpool 7 130,045 s 113,965 12 
Middlesbrough 163,610 134.610 11 171.953 
Newcastle- 
upon-Tyne 32 323,580 33 362,299 34 408,153 
Southampton 11 10,979 | 12 11,216 7 11,064 
Sunderland 23 214,114 | 21 199,018 24 215,489 


The sizes of steamships and motorships under con- 
struction in Great Britain and Northern Ireland included 
the following: —100 to 500 tons, steam nil. motor (89); 
500 to 1,000 tons, steam 2 (16); 1,000 to 2,000 tons, 
steam 7 (13); 2,000 to 4,000 tons, steam 3 (5); 4,000 
to 6.000 tons, steam | (6); 6,000 to 8,000 tons, steam 
2 (26): 8.000 to 10,000 tons, steam nil (17): 10,000 to 
15.000 tons, steam 9 (32): 15,000 to 20.000 tons, steam 
3 (2): 20.000 to 25,000 tons, steam 6 (2); 25,000 to 
30,000 tons, steam 8 (nil): 30.000 to 40,000 tons, steam 
7 (nil): 40.000 tons and above, steam 5 (nil). 

Of the steamships and motorships under construction 
throughout the world at the end of June, 4.900.147 tons 
(53.7 per cent.) are to be classed with Lloyd’s Register. 
Of this total 1,838,869 tons, representing 98.5 per cent. 
of the tonnage being built there, are at yards in Great 
Britain and Northern Ireland. 


Tuos. W. Warp, Limirep. Sheffield. have announced 
that they have decided to contract out of the State 
pension scheme which comes into force next year, in 
so far as it effects their 1,500 staff employees. They 
have a pension scheme for staff, which provides half 
pay on retirement. There is no pension scheme for 
manual workers in the firm. Thos. W. Ward had made 
their decision six weeks earlier after meetings of all 
employees concerned. 
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Britain urged to join the 
Common Market 


Fresh examination of Britain’s objection to join- 
ing the European Common Market, with a view to 
starting negotiations towards attaining full member- 
ship of that organization, was urged in a statement 
issued last week by a group of leading industrialists, 
businessmen, and MPs. The statement argues that 
time is now running short, with the “ Six” speeding 
up plans for greater unity by advancing by 12 months 
the fixing of a unified external tariff. as well as by 
making larger internal tariff cuts. 

“This creates a dangerous situation for Britain, 
both politically and economically.” says the group 
“There is now little chance that the Free Trade 
Association of the Outer Seven can pave the way for 
a wider European agreement. For the Six, their own 
integration is the first priority and they are unlikely 
to reach an agreement with the Seven unless the Seven 
are willing to accept similar aims and principles. 

“Trade war in Europe and the absence of organic 
links between Britain and the Six will certainly be 
injurious to Commonwealth interests.” the group 
declares. “Indeed, it would seem to be in the Com- 
monwealth’s interests that Britain should share in the 
greater opportunities for prosperity created by a wider 
European economic area, and the Commonwealth 
should have direct links with the European market, 
for the system of imperial preference is insufficient 
for the needs of most expanding Commonwealth 
industries.” 

The statement was originally sponsored by Mr. J. 
Grimond, the Liberal Party leader, and among business- 
men signing the statement were Sir Geoffrey Mander, 
chairman of Mander Bros., Limited. and Mr. A. G. B. 
Owen, chairman and managing director of Rubery, 
Owen & Company. Limited. Many MPs and members 
of the House of Lords are also signatories. 


Midland Exports worth £2,000,000 


per Day 
Major C. R. Dibben, chairman of the Midland 
Regional Board for Industry. said at a Press con- 


ference following a meeting of the Board in Birming- 
ham recently, that the overseas earnings of factories 
in the Midlands were running at around £2,000.000 
a day, in spite of the fact that the export trade is 
largely carried by only 1.600 companies out of a 
potential 6,000. 

The Board of Trade had submitted statistics to 
the Regional Board to indicate the scope for further 
development in the export field, and Major Dibben 
Stressed that strong recommendations are being made 
to the smaller firms to make use of the services which 
the Government offers to encourage overseas trade. 

It was reported at the meeting that unemployment 
in the Midland Region was down to an almost irre- 
ducible level and stands at 0.6 per cent. compared with 
the national average of 1.3 per cent. The total number 
unemployed is, at 14,084, the lowest number since 
1956 while the number of vacancies stood at 44.430 
almost twice that of a year ago and the highest in 
four years. 


_ VoLumE of total deliveries of scientific and industrial 
instruments and apparatus in the first quarter of 
1960 was 18 per cent. more than in the corresponding 
period of 1959. This was a larger increase than in 
any quarter of last year and deliveries for export rose 
by 19 per cent. 
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SECTION DEVOTED TO THE TECHNOLOGY OF PRODUCING DIMENSIONALLY-ACCURATE CASTINGS 


Specifications for the Investment- 
casting Industry in the UK’ 


£ 


Tavlor. 


A.C.T. Birm.). ATM... and 


{. G. Mason. 4.C.T.(Birm.), AIM. 


After first discussing the background to the specification problem as 

it affects investment founders, the Authors proceed to examine the 

logical development of specifications, first in relation to other steel 

castings and then in the particular field of investment products. 

Reference is also made to work in progress in the non-ferrous field 
and some ideas of what the future may offer. 


[he investment-casting industry became estab- 
lished in the United Kingdom during the second 
world war, primarily for the production of aircraft 
gas-turbine blades. For this reason, the first in- 
vestment-cast alloys were those used and produced 
by the aero-engine manufacturers. Highly-alloyed 
steels and complex cobalt-base alloys were used, 
which were often in the development stage as cast 
alloys, and for which no recognized casting speci- 
fications existed. 

Subsequent development of the process led to 
the production of other components which were 
less demanding with respect to metallurgical proper- 
ties. Production commenced of components for 
purely commercial applications, which frequently 
required dimensional accuracy as being more 
mportant than controlled mechanical properties. 

Early Days 

In these early stages, the range of alloys cast 
was restricted and the use of proprietary alloys 
well established in the wrought field was wide- 
spread, alloys such as H. R. Crown Max being 
popular for many applications. During the imme- 
diate post-war period, an increasing volume of 


investment castings were made for parts other 
than aero-engine components. These could be 


divided into stressed high-duty castings made to 
supplier’s or consumer’s specifications, and com- 
mercial castings produced against composition 
with little or no mechanical testing. 

Most of the castings replaced components which 
would normally have been machined from wrought 
bar or forgings, and it was usual for designers to 
call for wrought specifications and properties when 
designing castings. The most common specifica- 
tions called for were the B.S.S. (Aircraft) and the 
BS. 970 En series. Difficulties and loss of confi- 
dence resulted when it was realized that the proper- 
ties called for could not always be fulfilled by 

* Paper presented at the second annual conference of the British 


Investment Casters’ Technical Association. The Authors are attached 
to G. L. Willan, Limited 


castings. This led to a feeling that castings had 
lower strength than wrought products. It was not 
realized that the majority of wrought materials 
will only meet the specification requirements on 
test-pieces produced with the grain flow in the 
most favourable direction. Uniformity of proper- 
ties is one of the main advantages of castings and 
was clearly illustrated by F. W. Rowet whose 
data are reproduced in Tables 1 and 2. 

In the commercial field, a whole series of low- 
alloy and stainless steels were cast, based on the 
compositions of the BS. 970 En series for wrought 


steels. The result was that a very large number 
of so-called “specifications” existed, of which 
the majority were unsatisfactory and based on 


limited experience. No British Standard existed 
for investment castings and the conventional steel 
casting standards then available were unsuitable 
for the alloys being cast. 


Development of Investment-casting Specifications 


In the late 1940’s, two Ministry of Supply 
Specifications D.T.D. 666 and 705 were issued, 
covering medium-high-tensile and high-tensile steel 
sand castings. These called for the highest quality 
steel casting with respect to tensile and impact 
properties with all castings subject to radiological 
examination and magnetic crack-detection. The 
success of certain foundries in meeting these speci- 
fications showed that if close metallurgical-control 
was applied at all stages, then the highest quality 
components could be made as investment castings. 
This acceptance of investment castings for air- 
frame parts led to the issue in 1957 of D.T.D. 
5072—the first investment-castings specification to 
be issued in the United Kingdom by any body 
other than the casting producers or users. 

These Ministry specifications to which all Class | 
air-frame castings should be made, provide only 
for medium and low-alloy steel compositions. They 


+ F. W. Rowe: “ Steel Castings and their Application." Customer 
Founder Convention of the British Steel Founders Association, 1953 
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TABLE 1. —Comparison of Mechanical Prope 


of steel and 
condition. 


Wrought steel.-In direction of rolling 
Wrought steel. 


Cast steel 


Plain carbon steels: 

0.20 per cent. carbon steel 
(normalised) 

Wrought steel.—In direction of rolling 

Wrought steel. 

Cast steel 


0.40,0.45 per cent. carbon 
steel (normalised) 


Wrought steel.—In direction of rolling 
Wrought steel 


Cast steel 


(quenched and tempered 
to 40 tons per sq. in.) 


Low-alloy steels: Mn/Mo In direction of rolling 
steel (quenched and tem- 
pered to 45.55 tons per 
sq. in.) 

(quenched and tempered to 


55 65 tons per sq. in.) 


Wrought steel 
Wrought steel. 
Cast steel . 
Wrought steel.—In direction of rolling 
Wrought steel 
Cast steel 

Wrought steel.—In direction of rolling 
Wrought steel. 
Cast steel 


1} per cent. Ni Cr/Mo steel 
(quenched and tempered 
to 5565 toms per sq. in.) 


Explanatory notes on preparation of test-pieces: (1) Wrought steels 
ster 
“70 for the stated condition, namely, 2-in 
cut from clover-leaf bars. 


section and 24-in 
were 


TABLE 2 ( 


of steel 
( Mn 
0.20 per cent carbon 
Wrought ENSA 0.22 
Cast K L201 0.21 
0.40 0.45 per cent carbon: 
Wrought ENs O.74 
Cast K L501 0.42 0.69 
Low-allov—Mn Mo steel 
Wrought ENIO6 1.53 
Cast KLI111 0.34 1.35 
1) per cent Ni Cr Mo 
Wrought EN24 
Cast 0.62 


do not cover the corrosion-resistant and stainless 
steels. Work on the difficult 13 per cent. chro- 
mium type is the subject of a joint research project 
to be carried out by the British Steel Castings 
Research Association and the British Investment 
Casters’ Technical Association; and a draft specifi- 
cation for the austenitic stainless steels is being pre- 
pared by the Ministry of Aviation. 

In 1957, the British Standards Institution issued 
BS. 3100 which presented all the existing British 
Standards for steel castings in one series. These 
were the only nationally recognized steel-casting 
specifications available to the investment founder 
and, as experience has been gained, increasing use 
has been made of them up to the present time 
(Table 3). 

As the BS. 3100 series of specifications was 
oH drawn up for the conventional steel foundry, there 
a were difficulties for the investment founder in 
working to them. Principal amongst these was the 
difference in the size of the normal steelmaking 
cast and that of the investment foundry. The 
effect of this was to call for a disproportionate 
amount of analytical and mechanical testing from 
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At 00 deg. to direction of r ling 
At 90 deg. to direction of rolling 
At 90 deg. to — of rolling 
At 90 deg. to direction of rolling 
At 90 deg. to direction ‘ 


At 90 deg. to direction of rolling 


lin the heat-treated condition, and the Mn/Mo steel in the 55/65 tons per sq. in. condition 
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rties of Equivalent Wrought and Cast Steels. 


Yield Tensile Klong 
strength, strength, per cent. Red. of 
tons per tons per on 2-in. area. ft 
sq. in. sq. in g.l 
Is.0 4G 46.0 
17.6 15.0 12.0 l 
17.8 44.7 
21.2 20.0 36.5 21 
2008 10.0 10.3 
23 24.0 33.0 
47.6 23.0 44.7 i} 
45.4 17.0 233.2 
45.6 22.0 40.0 
45.0 2400 ra) 
45.0 16.0 
40.6 23.0 5th 
f rolling 57.6 10.0 12 
54.0 17.0 44 
14.0 49008 
53.7 35.0 4 


All tests were cut from 6-in. dia. bar, except for 0.40/0.45 per cent. carbor 
These were treated in the sections specitied in Bs 


section respectively, although cut from 6-in. dia. stock. (2) Cast steels —all tests 
hemical Composition of Steels referred to in Table 1 
Composition, per cent 
si p Ni M 
de tr tr 
O.031 
2s 0.033 tr tr 
o.40 
0.40 O27 o.70 
2s 1.38 1.04 
the small investment foundry cast which was 
usually of the order of 15 to 30 lb. Another 


difficulty was the omission of well-established in- 
vestment-cast alloys, such as the low-carbon case- 
hardening steels. 

In response to the growing demand from the 
industry, the British Standards Institution formed 
a committee entrusted with the preparation of in- 
vestment-casting standards. This committee was 
widely drawn from representatives of the engineer- 
ing industry, the Ministry of Supply and investment 
foundries. As a result of their work, BS. 3146 
* Investment Castings in Metal, Part 1, Carbon and 
Low Alloy Steels.” was issued in September, 1959. 
This covers steels from the low-carbon type up 
to the 75 ton tensile alloy steel. A summary of 
these specifications is given in Table 4. 

The aims of this series of specifications were 
(a) to include those ailoys which had not previously 
been covered: (b) to establish a more realistic basis 
for the mechanical and analytical testing: (c) to 
omit those alloys which were unsuitable for invest- 
ment casting: and (d) to bring all the investment- 
casting alloys into one series of specifications. 
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One early difficulty in drawing up investment- 
asting specifications was the lack of a central body 
r association through which foundries could ex- 
change information and reach general agreement. 
The formation of BICTA enabled this to be done 
hrough the appointment of its Metal Specifica- 
on Committee. This committee has collected 
views and mechanical testing data, and through its 
representation on the British Standards Institution 
committee has been able to assist in drawing up a 
realistic British Standard which is acceptable to 
customers, inspecting authorities. and the majority 
f investment founders. 


Discussion of New Standards 


One seriously contested point was the basis on 
which both mechanical and analytical testing should 
be carried out, and the exact requirements of BS. 
146 in this respect are worthy of mention. Analy- 
tical control is governed by Clause 3 of Section | 
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which states:—and if so stated on the enquiry 
| 
| 
25 25 
| | | 
| Pal | 
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auspices Of an investment-casting association when 
the danger would have existed of the standards be- 
ing influenced in favour of the founders at the 
expense of customer requirements. For this reason, 
it was considered that the body responsible for 
issuing standards for the United Kingdom should 
be the British Standards Institution. It is impor- 
tant, however, that the views and needs for revision 
as seen by the founder should be co-ordinated and 
discussed, so that representations can be made to 
the British Standards Institution with the maximum 
authority. 

To a very great extent, the mechanical proper- 
ties called for by the corresponding British Stan- 
dards for steel castings, have been adopted for 
investment castings. This would appear to be 
reasonable and seemed justified in the data that 
was available to the BSI committee when drafting 
BS. 3146, but to confirm this and to provide an 
authoritative record, a statistical survey of the 
mechanical-test results from a number of com- 


OF RESULTS 


| 


FREQUENCY 


| | 


| 


YIELO STRENGTH, Tons /sq in. 


standard deviation 3.6 per cent. 


and order, the manufacturer shall supply a certifi- 
cate of the chemical analysis on a basis agreed 
between the manufacturer and the purchaser ~. The 
frequency of mechanical testing is covered in 
Clause 9 of Section 1, which states: “ one full set 
of tests per heat-treatment batch shall be applied ~. 
The above clauses would appear to adequately meet 
the special requirements of the small investment- 
foundry melt. 

It is important when drawing up standards that 
they have at least national and preferably inter- 
national authority. Establishing the confidence of 
customers and inspecting authorities in new specifi- 
cations is of prime importance and for this reason 
it was considered that it would be unwise to draw 
up specifications for investment castings under the 


MAXIMUM TENSILE STRENGTH, Tons /sq im 


Fic. 1.—Test data on the mechanical properties of steel to CLA. 
value 26.0 tons per sq. in. and standard deviation 4.1 
43.0 tons per sq. in., and standard deviation 3.7 tons, and elongation:—mean value 


PERCENTAGE , ELONGATION 


IC. (BS 592C). Yield stress:—mean 
tons; ultimate tensile strength:—mean_ value 
22 per cent. and 


panies for several types of material has been carried 
out by the BICTA metal specification committee. 
and some of the results are given below. 


Mechanical-test Data 

The initial data covered those steels to be in- 
cluded in Part | of BS. 3146. This was to confirm 
that the mechanical properties called for in BS 
3100 could be adopted for the new standards cover- 
ing investment castings. Statistical evidence based 
on several hundreds results was considered 
desirable. 

Representative distribution curves are shown in 
Figs. | to 6 which illustrate the use of the data 
submitted. Each curve is marked with three ver- 
tical lines. The centre (chain-dotted) line shows 
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speen. Grade. Type of steel 


Bs. 502 \ Plain carbon 


60 1.00 o.40 0.15 
b Plain carbon 0.60 1.00 
( Plain carbon 0.45 | 0.60) 1.00 
Bs. 1308 Carbon/Mo 0.20 o.40 0.25 | 0.40) 0.40 
BS, 1456 \ 1} per cent O.1s 0.50 ) 1.20 
Mn 1.70 
0.50 1.20 - 
L.70 
= ‘ Bs. 1457 Austenitic Mn | 1.0 1.0 11.0 
1.35 min 
BS. 145s 45/55 ton alloy! 
Bs. 1450 59 65 ton allow 
we Bs. 1461 3 per cent 0.25 0.75 O.30 0.40 2 0.35 0.40 
Cr, Mo 0.60 3.3 0.60 
BS. 1462 per cent 0.20 0.40) 0.40 4.00) 0.45), 0.40 
Cr Mo 0.70 6.0 
BS. 1465 per cent, 0.20 1.00 | 0.30 0.40 8.00) 0.90 0.40 
Cr Mo o.70 10.0 1.20 
Bs. 1617 \ High-magnetic-| 0.15 | 0.60 0.50 , 0.40 0.15 | 0.40 
permeability 0.25 0.40 0.15) 0.40 
(mild) 
BS. 1630 A IS pereent.Cr 0.15 1.00 1.00 1.00 11.5 0.15 U.40 
13.5 
0.12 1.25 1.00 1.00 11.5 0.15 ) 0.40 
o.20 1.00 1.00 1.00 O.15 0.40 
0.30 
BS, 1631 \ Austenitic 0.12, 2.00 | 2.00, 7.00 17.0 
min min 
b Nb/Cr Ni 0.12 2.00 2.00 17.0 | 
min 20.0 1.10 
ri 0.12 | 2.00 2.00 17.0 4 
min 2000 
Bs. 1632 \ Austenitic 1.50 2.00) 11.0 18.0 
14.0 20.0 
Cr Ni 0.08 | 1.50 2 00 10.0 16.5 
min 18.5 
Nb 1.50 2 oOo 10.0 16.5 
min. | 18.5 1.10 
ri 0.12 1.50 | 2.00 10.0 | 16.5 4 
min. 0 
ID 1.50 2.00 8.00 | 16.5 
min. 18.5 
Bs. 1645 A Heat-resisting | 0.25 2.0 1.0 
alloy 
B 1.0 2 0 1.0 
‘ 1.0 2.0 1.0 
2.0 
ID o.4 2.0 2.0 
} 0.5 2.5 
0.5 3.0 2.0 
0.5 3.0 , 0 
H Heat-resisting © 0.5 3.0 2.0 
alloy 
k 0.75 2.0 
BS. 1760 \ Plain carbon 0.45 0.60 1.00) 0.40 | 0.25 10.15 0.40 
(surface har- 0.50 
dening) 0.55 0.60 1.00 0.40 | 0.25 10.15 0.40 
0.65 
BS.1956 A Lpercent.(r 0.45/ 0.50 
O.55 1.00 1.20 
0.45 O.75 0.80 
55 1.00 1.20 
O.75 0.80) 0,20 
0.65 1.00 1.50 | 0.40 


TABLE 3.—BS. 3100: 1957 Summary of Compositions and Mechanical Properties 


Chemical composition, per cent. (maxima unless otherwise stated) 
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Tensile kI 

strength min per 

— cent 

Tons Ky. min 
per per 


44 22 
50 20 
15 
0 47 0 
35 1s 
45 71 
45 71 15 
45 71 
15 
65 loz 12 
40 63 Is 
40 63 Is 
40 63 ls 
44 
26 41 
32 20 
BO 20 
40 63 1s 
45 71 15 
47 
43 
30 0) 
15 
47 15 
43 15 
47 15 
47 15 
40 63 i2 
71 10 
45 71 10 


1960 


pe cu TS 


oy 


gerruitwe 


150 
NU 
ft.-ll Kn 
si Mn Ni tr Mo Cu Nt Ti ral 
: sli 
va 
ce 
in 
a 
1 
el 
- 0. 
15 
0.050 
51s 
— 2 
8.050) 0.050 3 ‘ 
|) - 
70 
Ve 
0.045 
ti 
0.045 
( 045 
70 
0.045 
0.060 0.060 
0.060 
- 
- — t 


1960 


AUGUST 4, 1960 FOUNDRY TRADE JOURNAL i5| 


the mean value of the values plotted, while the The data for type CLA IC steel were those 
outer lines are each spaced at a distance equivalent obtained from test-pieces made to satisfy BS. 592 
(0 two standard deviations from the mean. It is Fig. | shows that the limits representing the mean 
known that for a regular distribution curve. the minus two standard deviations are in agreement 
range covered by the mean. plus and minus two with the minimum values required by BS. 592C. 
standard deviations includes 94 per cent. of the These properties were accepted as being realistic 
values considered. Thus, since the remaining 6 per for the new CLA IC specification. 

cent. are equally divided above and below the Results for the CLA 7 specification. were those 
imits of this range, 3 per cent. will fall below the obtained from working to BS. 1461 and various 
ninimum value. Most foundries are unwilling to proprietary specifications covering the same type 
yccept a specification which incurs much more of material heat-treated to the 40 to 50 ton per sq. 
than 3 per cent. of scrap, due to the minimum _ in. tensile range. The distribution curves are shown 
alue of mechanical properties being too high. and in Fig. 2. The minimum values for UTS and 
t was considered that the range of mean plus and elongation and the maximum UTS, are in reason- 
ninus two standard deviations was a sensible cri- able agreement with BS. 1461. The curve for Izod 


lerion to use. properties shows a minimum value (mean range 
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minus two standard deviations) as approximately 
30 ft.-lb. This is appreciably in excess of the 
20 ft.-lb. minimum value required by BS. 3146, and. 
after some discussion, the value of 25 ft.-lb. was 
agreed—an increase of 5 ft-lb. over the require- 
ment of BS. 1461. 

Figs. 3 and 4 show distribution curves for BS. 
1630B and BS. 1631B. Little significant difference 
is apparent between these specifications and those 
now under consideration for Part 2 of BS. 3146. 
The distribution curve shown in Fig. 5 amply illu- 
strates the variability of impact properties known 


heat-treated to strengths over 50 tons per sq. in. 
The mean value for Izod impact strength is 20 ft.- 
lb.. and the standard deviation value of 9 ft.-lb. 
means that the range covering 94 per cent. of the 
results is 2 to 38 ft.-lb. This gives us a useful 
standard against which to compare the results ob- 
tained from the research programme now to be 
carried Out on the impact properties of 13 per cent. 
chromium steel. 

In the case of the copper-base alloys. the data so 
far available is limited. and only in the case of 
BS. 1400 PB IC were sufficient results available 
for statistical analysis. Seventy-four results were 
available. and the distribution curves obtained are 
shown in Fig. 6 


FOUNDRY TRADE JOURNAL 


AUGUST 4, 1960 


The three main peaks which occur on the elon- 


gation curve are not easily explained, though this 
test is more subject to operator error than any of 
the others. The mean value obtained is 42 per 
cent. with a minimum value of just over 15 per 
cent. The BS. 1400 PB 1C minimum value of 


1.5 per cent. is clearly unrealistic with respect to 
investment castings. Similarly, the specification 
requirement of 12 tons per sq. in. ultimate tensile 
stress could be increased by a half to 18, and an 
even greater increase may be justified when more 
data are available. 

One outstanding feature of the data submitted by 
BICTA members is the wide divergence of heat- 


to be characteristic of 13 per cent. chromium steel treatments used to achieve similar properties. By 
TABLE 4.—BS 3146° 1959. Part 1--Sammary of Compositions and Mechanical Properties 
Chemical composition, per cent Tensile strength, 
(maxima unless otherwise stated) min Elonga- 
Specifi- Grade Type of steel — tion, Izod 
cation Tons Kg. per ft.-lb 
‘ si Mn Ni cr M Cu per per cent, 
sq. in. sq. mm. min. 
CLA 1 Plain carbon 0.60 1.00 0.40 0.25 0.30 O 050 44 22 
35 0.60 1.00 0.40 0.25 o.30 O.050 20 
CLA 2 4 1} per cent. Mn 0.18 O.50 1.20 0.40 0.050 B5 55 Is 2? 
0.25 1.70 45 
0.25 1.20 o.40 0.25 ols 45 71 1s 
0.33 1.70 55 
CLA 45 55-ton alloy 0.050 0.050 45 71 15 2 
CLA 4 55 65-ton alloy 0.050 0.050 55 S7 12 15 
5 le 
CLAS 4 High-tensile 0.020 0.025 60 o4 i2 30 
B 75 11s 7 10 
CLA 6 Carbon Mo 0.20 0.40 0.25 o.40 47 20 15 
0.25 1.00 o.70 
CLA? 3 per cent. Cr Me 0.25 0.75 0.30 0.40 2 50 0.35 o.40 O (050 40 63 Is 
(LA Surface-hardening. 0.35 0.60 0.40 O.25 0.15 0.40 0.050 0.050 35 15 
carbon 0.45 
CLAY Carbon 0.10 0.40 o.30 o.15 O 050 32 20 20 
case-hardening Olls 100 
CLA 10 Spercent.-Nicase- 0.10 0.25 0.30 O.050 45 71 Is 
(LA per cent.-Cr Mo 25 0.30 0.40 uw 0.40 0.40 O.045 O 045 12 13 
0.30 0.75 0.60 “0.70 5 
CLA 12 1 per cent.-Cr 0.45 o.75 o.50 0.40 0.15 o.40 0.050 0.050 45 71 10 
1.00 
( 0.55 75 o.40 “ 050 


analysing the data, the BICTA metal specifications 
committee hope to be able to recommend to 
members the most satisfactory treatments. 

The data collected from BICTA members have 
been used to assess the suitability of property 
values suggested for specifications for investment 
castings and will be used in a similar manner for 
future specifications. Statistical analysis is par- 
ticularly useful when draft specifications are being 
prepared when no previous casting specifications 
are available for guidance. It can be used to 
assess heat-treatments, variations of composition 
and such variables as alternative melting and cast- 
ing techniques, such as those proposed for 13 per 
cent. chromium steels. It should be stressed here, 
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that the quality of data submitted must be large. 
if the results achieved are to be of any real value. 


Work in Progress 


[he BSI Committee responsible for standards for 
investment castings is now engaged in drawing up 
Part 2 of BS. 3146. Since this Part 2 has not been 
issued to industry for comment, it is not permissible 
to discuss subjects which are put forward. However. 
it is not considered to be indiscreet to say that 
Part 2 is expected to cover 13 per cent. chromium, 
18 8 austenitic steels, and ferrous, nickel- and 
cobalt-base creep- and corrosion-resistant alloys. It 
is hoped that a draft standard will be issued for 
comment to industry during 1960 and that the final 
specification will be issued during 1961. 
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YIELD STRENGTH, Tons /sq. in. 


Fic. 4. 


value 20.6 tons per sq. in., standard deviation 1.8 tons. 
Elongation : 


per sq. in., standard deviation 1.8 tons. 
per cent. 


A growing demand has arisen for standards for 
investment-cast copper and aluminium-base alloys, 
and BICTA is collecting mechanical-test data and 
comments concerning these alloys. Some of these 
results are shown in Fig. 6. There is overwhelming 
evidence that the properties obtained from invest- 
ment castings greatly exceed the properties called 
for by some of the existing British Standards speci- 
fications for conventionally-cast copper-base alloys 
and when all the data has been received and further 
comments obtained from members, it is likely that 
representations will be made to British Standards 
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Test data on the mechanical properties of steel to BS.163\ B (264 results), Yield stress: 
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Institution for including these within the BS. 3146 
Standard for investment castings. 
Future Work 

One of the disadvantages in the provision of test 
bars in investment moulds is the size of the test 
bar and its feeding system to comply with standard 
A particular example of this is the three- 
notch Izod impact test-piece. This is an expensive 
item when the number of saleable castings dis- 
placed is considered. There is a need for a smaller 
impact test-piece, acceptable to the British Stan- 
dards Institution, and this project deserves attention 
by BICTA and investment founders generally. 

By the very nature of the process, the investment- 
casting industry is closely associated with develop- 
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mean value 35.4 tons 
standard deviation 


Ultimate tensile stress: 


mean value 33.0) per cent. 


ments in high-temperature engineering, not only 
for aircraft gas turbines but for an increasing in- 
dustrial market. For high-temperature materials. 
the methods for assessing quality will be different 
from those used for room-temperature applica- 
tions. Demands for chemical analysis will be fat 
more exacting and the reliable assessment of high- 
temperature properties can only be determined by 
some acceptable form of creep testing. This raises 
a problem as to whether the investment foundries 
would be able or prepared to carry out these 
exacting analyses and high-temperature creep-tests 
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It may be that the supplier of the parent stock, who 
is usually in a better position to do this work, 
should fulfil these conditions for the bar provided 
for remelting. The absence of creep-testing re- 
quirements in high-temperature specifications could 
well be an obstacle to designers in the wider appli- 
cation of creep-resisting investment castings, and it 
justifies consideration by the founders. 

The influence of technical advances on proper- 
ties and specifications has recently been illustrated 
by improved melting and casting techniques for 
the 13 per cent. chromium corrosion-resisting steels. 
This alloy has been well known over a wide number 
of years, not only in the investment casting industry 
but in the conventional steel-castings industry, for 
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FiG. 5.—Impact values on 13 per cent. Cr steel to 
50/60 tons per sq. in. tensile strength (418 results). 
Izod impact:—mean value 20 ft.-lb. and standard 
deviation 9 ft-lb. (Data from one company only, 
i.e.. Deritend Precision Castings, Limited.) 


its variable impact-strength, particularly when ex- 
ceeding tensile strengths of 50 tons per sq. in. It 
was because of this variable impact-property that 
a proposal to issue a DTD specification for this 
class of material was withdrawn. This represents a 
loss of potential trade to the investment-casting 
industry. With this in mind, the question of vari- 
able impact-values of this material has been dis- 
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cussed by the BICTA metal specification com- 
mittee. Recent work by one of its members, 
D. Napier & Sons, Limited, to whom the Authors 
are indebted for this information, has shown that 
modified melting techniques available to the invest- 
ment caster show convincing evidence of having 
overcome this problem; for impact values lying in 
the range of 95 to 108 ft.-lb. have been obtained 
as compared with values of 8 to 30 ft.-lb. by con- 
ventional methods. It is hoped that the research 
programme to be carried out by the British Steel 
Castings Research Association with the support of 
BICTA will, in the not too distant future, 
provide sufficient information to enable both the 
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Fic. 6.—Test data on the mechanical properties of 
phosphor-bronze to BS.A400 PBIC (74 results). 
(a) Elongation:—mean value 42 per cent. and stan- 
dard deviation 13.4 per cent., and (b) ultimate 
tensile stress:—mean value 23 tons per sq. in. and 
standard deviation 2.27 tons per sq. in. 


Ministry of Aviation and the British Standards 
Institution to issue specifications incorporating 
impact values acceptable to both users and invest- 
ment casters. 

One danger to be guarded against is that of new 
alloys being put forward for standardization on a 
too limited basis of experience of the castability 
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and metallurgical problems in producing sound 
castings. Particularly is this so when materials 
appear to offer properties which appeal to designers. 
Examples of this occur in the so-called “ super 
alloys,” several of which can give most attractive 
test-bar properties, but offer serious foundry diffi- 
culties in producing sound castings. It is only by 
collecting information from industry and discussing 
it between founders that the merits and difficulties 
associated with particular alloys can be assessed 
and only suitable alloys put forward for standardi- 
zauion. 

The Authors have tried in this paper briefly to 
trace the history of specifications for investment 
castings, the present posiiion, the information that 
is available to them and work that is being carried 
out, together with some thoughts on possible irends 
in the future. Some of the views expressed for 
the future are intentionally provocative since it is 
felt that it is only by discussion and exchange of 
views that sensible steps can be taken for the 
preparation of future standards. The Authors 
thank members of BICTA for the mechanical-test 
data they have submitted and for their valued 
comments. 


APPENDIX 


Standard Deviation 


If some variable quantity such as heights of 
men or their intelligence quotients is measured. 
the results of the measurements may be plotted, 
with the individual values on the horizontal axis, 
and the frequencies with which these values occur 
on the vertical axis. In the case of intelligence 
quotients, a few genii and a few idiots will be 
discovered, while the majority fall between these 
two extremes. The larger the number of measure- 
ments made, the more nearly will the curve pro- 
duced approach the ideal form of the normal 
distribution, providing that no external variable 
influence is exerted on the variable being con- 
sidered. This ideal normal distribution is sym- 
metrical about its mean, which coincides with its 
peak value. The standard deviation is a measure 
of the deviations of the individual measurements 
from the mean. It is calculated by the formula: 


(x x} 
- standard deviation, x = individual values, 
number of measurements. 


where s 
X = mean value, and n 


The relationship between the normal distribution 
and the standard deviation is that the range covered 
by the mean value plus and minus one standard 
deviation contains 68 per cent. of the individual 
values considered, the range mean plus and minus 
two standard deviations contains 94 per cent., and 
the range mean plus and minus three standard 
deviations contains 99.7 per cent. 
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Metallurgical Abstract 


Steel Castings for High-duty Applications. H. E 
HuBSCHER. (Metal Progress: 1960; vol. 77; No. 1: 
pp. 77-81). Steel castings which have uniform 
properties in all directions are now being made in 
Switzerland. By virtue of alloying and heat-treat- 
ment, these properties can include tensile strengths 
as high as 85 tons per sq. in., and excellent resistance 
to cavitation and to corrosion by various chemicals. 
The melting shop at George Fischer, Limited, has 
four basic-lined electric-arc furnaces, ranging from 
8 to 30 tons capacity. All have a swinging roof 
for top charging and the 30-ton furnace is equipped 
with a magnetic-stirring device. Induction furnaces 
with capacities from 1,000 to 3,000 Ib. are available 
for making small castings, especially in high-alloy 
steels with low carbon. Castings for aircraft are 
mainly for parts of the landing gear, most of them 
made of chromium/ molybdenum steel (1 per cent 
Cr. and 0.03 per cent. Mo) and heat-treated for 
iensile strengths in the range of 45 to 78 tons per 
sq. in. Experience has shown that, besides the 
correct heat-treatment, the sulphur content of the 
low-alloy, high-tensile steels must be low, i.e., 0.0] 
per cent. 


Book Review 


Guide Pratique du Trace des Piéces en Acier Moule 
(Practical Guide to the Design of Steel Castings) 
(in French). Published by Editions Technique des 


Industries de la Fonderie. 12. Avenue Raphael, 
Paris 16. 
This is the third edition of this wellknown treatise 


on the design of steel castings. It differs only insigni- 
ficantly trom the previous editions, the alterations 
consisting of the modification of a few paragraphs 
dealing with dimensional tolerances. The result is that 
these are now less precisely defined than in the previous 
editions. presumably on the grounds that the develop- 
ment of new moulding methods has made it difficult 
to lay down general rules for machining and othe 
tolerances. The fact that a third edition of this book 
has been justified. twelve years after its original publi- 
cation in 1948. is in itself a tribute to the enduring 
value of the book to all who are concerned with the 
design of steel castings. It is worth reminding readers 
that. by arrangement with the French publishers. an 
English translation of this book has been produced by 

and is available from—the British Steel Castings 
Research Association at a price of 12s. 6d. 

A. H. SULLY. 


Mr. Otto F. REICHNALD has been appointed manag- 
ing director of Daniel Adamson & Company, Limited, 
engineers. London, and Dukinfield. Cheshire. in suc- 
cession to Mr. J. E. Roacu who has retired from that 


post and from the board. 

The death is announced of MAsor J. W. ATHEY at 
Worthing. in which town he lived since his retire- 
ment. In about the year 1920. he founded the Fordath 


Engineering Company. Limited. of West Bromwich, 
and later saw it develop into a business of very con- 
siderable size. Before his retirement he was extremely 
well known throughout the foundry industry. in which 
he was a popuiar figure. 
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News in Brief 


THE NEXT International Measurement Conference 
(IMEKO) is to be held from June 26 to July 1, 1961, 
at Budapest. An international instrument show is to 
be held simultaneously. 

Six ENGINEERING STUDENT APPRENTICES employed 
by the English Electric Company, Limited, have been 
presented with diplomas on completion of their courses 
at Loughborough College of Technology. 

Mr. T. H. Cook, B.sc., who was recently appointed 
chief applications engineer for the Morgan Crucible 
Company, Limited, Norton Works, Worcestershire, is 
to attend a congress in New Delhi in November. 

CHASESIDE ENGINEERING COMPANY, LIMITED, an- 
nounce that from August |. all service matters relating 
to Lancashire and Yorkshire will be dealt with 
from their service division, Phillip Road, Blackburn, 
Lancashire. 

Mr. Harry WHITTAKER, a moulder, was awarded 
at Leeds Assizes on July 22, £625 damages and costs 
im respect of injuries to his left big toe sustained in 
1957 when he was employed at the Colne factory of 
British Thomson-Houston Company, Limited. 


A NEW COMPANY, D. A. Stuart Oil Company (G.B.), 
Limited, has been formed as a wholly owned subsidiary 
of the Amber group of companies. It has been set 
up to market in this country the products of D. A. 
Stuart Oil Company, Limited of Chicago and Toronto. 

THE LEITH-OWNED TANKER, Southern Garden, which 
has been laid up for the past two months, is to be 
broken up at the Firth of Forth yard of Thomas W. 
Ward, Limited, at Inverkeithing. The vessel is of 
10.763 gross tons and was owned by the South Georgia 
Company, Limited. and managed by C. Salvesen 
& Company, Leith. 

CAMBRIDGE INSTRUMENT COMPANY, LIMITED, Cam- 
bridge House, Grosvenor Place, London, S.W.1, an- 
nounce 100 per cent. acceptance of their offer to the 
shareholders of Electronic Instruments, Limited, Rich- 
mond, Surrey, and the merger between the two com- 
panies has been completed. Permission has been 
obtained from the Stock Exchange Council to com- 
mence dealings in the new shares issued by the 
Cambridge Instrument Company. 

Buyers came from as far afield as Scotland and the 
south of England to attend the closing-down sale of 
equipment from the foundry and heavy engineering 
departments of Brown’s Foundry Company, Limited. 
Nottineham Road. Derby. on July 18. Among the 750 
lots offered by auction were 10 tons of nuts and bolts, 
three heavy overhead cranes. large lathes and foundry 
ladles. Prices included £300 for a 7-ton travelling 
crane. £96 for a metal spraying plant. and £84 for a 
metal band-sawing machine. 

Wm. Denny & Bros., Limited, Dumbarton, have 
secured a contract to build a railway ferry for New 
Zealand valued at £1.800.000. The new order—which 
means steady employment in the Denny yards for 
the next two years—has been won in face of keen 
competition from Australian and Japanese firms. The 
new vessel will be operated by the Cook Strait Railway 
Company between New Zealand’s North and South 
Islands. The vessel's diesel-engine pronelling machinery 
will be supplied by the English Electric Company, 
Limited. 

TO FURTHER THE DEVELOPMENT of Southern Rho- 
desia’s growing steel centre. Que Que, a joint group. 
comprised of the Town Council. local members of 
Parliament and representatives of mining and industry, 
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has been formed. It intends pressing the Government 
for: the establishment of Que Que as the mining head- 
quarters for Southern Rhodesia: Government metal- 
lurgical laboratories: a technical school at Redcliff 
11 miles away to serve the Midlands area of Southern 
Rhodesia. and the establishment of more Government 
departments in the town. 

WITH THE OBJECT of continuing to remain in the 
forefront of scientific research and technical advance 
in iron and steel manufacture. the United Steel Com- 
panies, Limited, are to offer up to 10 university scholar- 
ships each year, tenable at any university in the United 
Kingdem. Each scholarship will be worth £500 per 
annum and its value will not be affected by parental 
income. Booklets and application forms are now 
available on request and enquiries should be addressed 
to University Scholarships, United Steel Companies, 
Limited. The Mount, Broomhill, Sheffield, 10. 

Ruston & Hornspy, Limited, Lincoln, released on 
July 21, news of a new diesel locomotive of 275 h.p. 
of which the prototype has covered 3,000 miles in 
intensive tests in steel works, coalfields and iron-ore 
mines. Nine of the shunting engines are already on 
the assembly line, eight are destined fer a steel works 
in Portugal, and the other will go to another company 
in the same country. The makers say the engine is so 
easy to operate that a girl can drive it, and it could 
have an important part in the new export drive just 
launched by Mr. Macmillan. “We hope for world- 
wide interest in it,” it was said. 

JosHuA HINDLE & COMPANY, LIMITED, valve-makers. 
Leeds, have secured a contract worth nearly £100,000 
for the supply of special leak-proof valve equipment 
for installation at an oil-tanker terminus at Avon- 
mouth, near Bristol. The special valves are being used 
because of fire risk. The installation will handle 
crude oil from the Persian Gulf and have separate 
supply lines for each of the big petrol companies. 
Delivery of the contract, which was won in competition 
with British and American manufacturers, will start in 
March. The firm will be engaged for 12 to 18 months 
in supplying the equipment. 

DURING THE LAST YEAR the Rhodesian Iron & Steel 
Company, Limited introduced a number of new 
products including fencing standards and droppers. 
window sections and 20-lb. rails. Now it is reported 
by Barclays Bank D.C.O. that it is hoped to introduce 
30-Ib. rails later this year. Another development 
expected later this vear is that the new blooming mill 
and soaking pits. No. 3 blast furnace, sinter plant 
and ancillary equipment. new turbo blowers and turbo 
alternator will all be brought into operation. The 
Bank adds that the new sheet mill should be ready 
for use early in 1961, when production of light-plate. 
black and galvanized sheets should commence. 

THe NORTHERN COUNTIES TECHNICAL EXAMINATIONS 
CouncIL issued a report 6n July 21 on the progress of 
the scheme, introduced two years ago. of examinations 
for secondary modern schools, leading to the award 
of the Northern Counties School Certificate. It had 
been hoped that the scheme would provide “a worth- 
while certificate to modern school leavers, and 
employers with evidence of attainment.” This purpose 
is being fulfilled. The revort states that when the 
scheme was first introduced 179 schools entered 2.506 
candidates: this year 289 schools have entered 4.238 
candidates: 1,400 teachers have already indicated that 
they will attend the first teachers’ conference arranged 
by the Council, which will discuss the scheme. on 
September 10. The scheme operates throughout 
Northumberland and Durham, Cumberland, Westmore- 
land and the North and East Ridings of Yorkshire. 
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BAKER PERKINS 
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FOUNDRY TEAM 


proved tn USA 


The photograph below shows one of eight matched 
Baker Perkins units chosen to provide all the mixing 
requirements for an automotive grey iron foundry in 
the U.S.A. A strong line of five B-P (150 tons per hour) 
5A Continuous Moulding Sand Mullers delivers con- 
sistently uniform sand into the moulding shop. 

Behind them a B-P Core Paste Mixer and a B-P Core 


For further details of 
this and other foundry 
machinery write to: 


Wash Mixer ensure excellent core surfaces. Centre of 
the team is the B-P Refractory Clay Mixer for lining 
ladles and cupolas. 

After four years of gruelling operation this B-P equip- 
ment has proved itself in all respects. It is built to do 
a rugged job consistently and with minimum main- 
tenance. 


Baker Perkins Limited, i... 


BEDEWELL DIVISION, HEBBURN-ON-TYNE, Co. DURHAM. 


Tel. Jarrow 897124 
BPF9 


IS $0 > a 4 ; 
wail 
. | 
uce 3 “ ; a 
on 
re- 
| 


Raw Material Markets 
Iron and Steel 


Holidays are now considerably curtailing outputs 
of castings at the ironfoundries, and in the Birmingham 
and South Staffordshire areas in particular production 
is practically at a standstill until next Monday. follow- 
ing the closure of the majority of foundries for the 
annual holiday. The only labour engaged is that 
employed carrying out necessary repairs to plant and 
cupolas. and alterations or additions to structures where 
required. Consumers of castings will not be unduly 
inconvenienced by the suspension in supplies as delivery 
schedules are generally up to date and in addition 
many of them will also be taking their holidays during 
the same period. 

There is also a general suspension during the holiday 
period in deliveries of raw materials, including pig 
iron, coke, and scrap as stocks on hand at most 
establishments are adequate for resumption of work 
and plentiful supplies are available to satisfy additional 
demands. Overall production of all grades of foundry 
irons and hematite are more than adequate to satisfy 
requirements, and during the holiday period at the 
foundries increased tonnages will be placed into 
stock. Apart from some special grades the tonnages 
arising of cast-iron and steel scrap are sufficient to 
satisfy the call for supplies. and foundry and furnace 
coke are also adequately available. 

The general trend of business at the ironfoundries 
shows litthke change. Those producing high-quality 
castings continue the most favourably placed, and 
most of these foundries will be able to maintain their 
high production level when they restart. The majority 
of the light foundries have capacity available for a 
much larger volume of work than is at present forth- 
coming, and more business is also required by the 
jobbing and textile foundries. 

Many of the re-rollers are closed for holidays during 
this week and next and at many of the mills repairs 
to plant are being carried out during the standstill. 
Demands for all their products are maintained and 
satisfactory order-books assure them of a continuity 
of production at recent levels for sometime ahead. 
Only the shortage of suitable labour prevents them 
from improving on their outputs. 

The re-rollers are well provided with steel semis, 
and most of them carry good stocks. Adequate 
guantities are available from home steelworks to 
implement current orders, which do not take up fully 
the tonnage on ceffer, and there is a slackening in 
demand for arisings at the steelworks of defectives 
and crops. 


Non-ferrous Metals 


Despite the unsettled position in the Congo and in 
Southern Rhodesia, the copper market in London has 
remained steady. However. doubts about the out- 
come of the disturbances in both countries and anxie- 
ties as to whether or not Union Miniere’s operations 
are back to normal have sustained the market. Doubts. 
also, about the uninterrupted flow of supplies of copper 
from Africa have been a major factor in prompting 
the US Department of Commerce to relax its previous 
regulation requiring that exporters of copper should 
give the name of the ultimate user before being 
granted an export licence. 

The market on both sides of the Atlantic has been 
affected by the holiday period and the outlook in 
London is still being judged on reports from Africa. 
In the US the market continues quiet with the price 
Structure unchanged at 33 cents a pound for both 
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producers and custom smelters. Elsewhere, no further 
reports have been made available on the discussions 
between Annaconda and_ representatives of the 
Chuquicamata mineworkers over the renewal of the 
labour contract. due to expire at the end of October. 

Tin has been affected by the holiday market in 
London and in New York. but the market continues 
steady in Singapore. The feature of the London 
market is the persistent strength of a three months’ 
metal which resulted in the appearance of a premium 
at the end of last week. The outlook in London is 
still good. although demand in the US has settled 
down to routine buying. Nevertheless. US consump- 
tion in May last increased by 4 per cent. and stocks 
of metal dropped 725 tons to 36.025 tons. In the 
US the price is fluctuatine slightly below $1.05 cents 
a pound. The increased US demand has pushed the 
Singapore price up to its highest level for over three 
years. 

'ead has shown a slight improvement in London 
although basically the market is quiet on both sides 
of the Atlantic with the US price unchanged at 12 cents 
a pound. Zinc continues on a routine demand basis in 
both London and New York. where the price is 
unchanged at 13 cents a pound. 


Company News 


RHEOSTATIC COMPANY, LimiTED—-A merger has been 
proposed by Elliott-Automation. Limited, which in- 
tends to make an offer for the £150,000 preference and 
£985,600 ordinary capital. 

SHEEPBRIDGE ENGINEERING, LIMITED—Final dividend 
of 10 per cent. makes 15 per cent. for the vear ended 
March 31, 1960, compared with the equivalent of 12 
per cent. Group net profit rose from £409,973 to 
£562.254, after tax of £467.284 (£390,406). 


Erco, Limitep (formerly the Electric Furnace Com- 
pany, Limited)—Final dividend of 15 (124) per cent 
makes 20 (174) per cent. for the year ended March 
31, 1960. Group net profit was £152,890 (£156,061). 
after tax of £136.991 (£143.816). 


SIEBE, GORMAN & COMPANY, LIMITED—In the formal 
offer for the ordinary capital by the Fairey Company. 
Limited, it is disclosed that sales of Siebe. Gorman 
in the six months to June 30, 1960, rose by 7} per 
cent. over the previous year’s level. 

N. HINGLEY & Sons, LIMITED. ironmasters. chain, 
cable, and anchor makers, of Dudley (Worcs)—In addi- 
tion to maintaining the dividend at 124 per cent. a 
special dividend of 5 per cent. (nil), not subject to tax, 
is being paid out of surplus on realization of trade 
investments. 

VoKEs, LIMITED, filtration and silencing engineers, 
of Guildford (Surrey)—A final dividend of 10 per cent. 
and a bonus of 3 per cent., makes 184 per cent. for 
the year to March 31. 1960. compared with a forecast 
of 124 per cent., the rate paid for the previous nine 
months’ period, adjusting for the 100 per cent. capitali- 
zation. A_ one-for-five scrip issue of £204,000 new 
ordinary shares is proposed. 


METAL Closures, Limitep. West Bromwich (Staffs) 
—The board has agreed to acquire all the issued 
capital of Ideal Capsules, Limited. in exchange for 
583.333 ordinary 5s. shares of Metal Closures. The 
company is also to increase its holding in a sub- 
sidiary, Metal Closures Properties S.A. (Pty), Limited. 
by the purchase of all the 150,000 5 per cent. £1 
preference shares and a further 25,003 £1 ordinary 
shares in exchange for £12,750 cash and 83,333 
ordinary shares of Metal Closures respectively. 
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DUST COLLECTING 


IN THE NEW DRESSING SHOP OF 


WEDNESBURY 


includes 


14““DUSTROL” Fettling Benches 


(REG’D) 


together with Hill Top 3 speed grinders 

incorporating B.S.C.R.A. hoods with all 

ducts underground and discharging to a 

wet collector with automatic sluage 
discharge. 


We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are 
in a position to give unbiased advice on the best system of collection to 
solve your particular problem. 


NEWTON GOLLINS LTD 


Benches are designed and 
made solely by us. . . BARFORD STREET WORKS - BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 


PIG IRON, au crades 
METALLIC ABRASIVES J A 5 
SHOTBLASTING MACHINERY 


FOUNDRY MACHINERY 
AND COMPANY LIMITED 


HEAD OFFICE 
WINCHESTER HOUSE 
OLD BROAD STREET 

LONDON ECz2. 

LONdon Wall 4774 


FERRO SILICON 12/14% 
ALLOYS & BRIQUETTES 


And at: FOUNDRY COKE 

BIRMINGHAM 2 GLASGOW C2 LIMESTONE 

39 Corporation Street. 93 Hope Street, GANISTER 

Midland 3375/6 Central 9969 MOULDING SAND 
REFRACTORIES 
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PIG-IRON 

Foundry Iron.—No. 3 Iron, CLass 2, 10-ton lots or over: 
Middlesbrough, £21 6s. Od.; Birmingham, £20 18s, 3d. 

Low-phosphorus Iron.—Over 0.10 to 0.40 per cent. P, 
10-ton lots or over, £23 5s. Od., delivered Birmingham, 
£23 10s. Od., delivered Grangemouth. 

Cylinder and Refined Irons.—North Zone. 
South Zone, £25 9s. Od. 

Refined Malleable.—P. 0.10 per cent. max.; North Zone, 
£26 6d. 6d.; South Zone, £26 9s. Od. 

Hematite.—Si up to 2 per cent., 8. & P. over 0.03 to 0.05 
per cent., 10-ton lots or over; N.-E. of England (local iron), 
£23 19s. Od.: Scotland (Scotch iron), Zone 8.1, £24 5s. 6d.; 
Sheffield, £25 7s. 6d.: Birmingham, £25 14s. 0d.; Wales 
(Welsh iron), £23 19s. Od. 

Basic Pig-iron.— £20 3s. 0d. delivered Staffs, Derbyshire, 


25 6s. 6d.; 


Notts. Lines. Rutland, Northants, and Leicestershire in 
10-ton lots or over. 
FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered) 
Ferro-Silicon (6-ton lots and over).—45 per cent. Si, 


£42 10s. Od. to £44 10s. Od., scale 15s. Od. per unit, lumpy: 
75 per cent. Si, £57 15s. Od. to £61 10s, Od., scale 15s. Od. 
per unit, lumpy. 

Ferro-Vanadium. 

Ferro-molybdenum.— 65/70) per cent., carbon-free, 12s. 10d. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., 2-3) per cent. Cu, 
£250 Os. Od.; 38/40 per cent., commercially carbon-free, 
£287 Os. Od. 


50/60 per cent., 20s. 6d. per Ib. of V. 


Ferro-tungsten.—S0/85 per cent., 12s. ld. per Ib. of W. 

Tungsten Metal Powder.—8/99 per cent., 15s. Id. per 
Ib. of W. 

Ferro-chrome ((-ton lots and over, lumpy).—+/6_ per 


cent. C, £80 10s. Od. to £84 10s, Od., basis 60 per cent. Cr. scale 
27s. Od. to 28s. 6d. per unit; over 6 per cent. C, £79 Os, Od. 
to £82 £0s. Od., basis 60 per cent. Cr, seale, 27s. Od. to 
28s. Gd. per unit; 2 per cent. C.* Is. 8d. to Is. Ild. per 
Ib. Cr; 1 per cent. C.* Is. Shd. to Is. 11}d. per Ib. Cr; O.15 
per cent. C.* Is. O}d. to 2s. O}d. per Ib. Cr; 0.10 per cent. 
C\* Is. 93d. to 2s. OFd. per Ib. Cr; 0.06 per cent. C,* 
Is. 1Ofd. to 2s. Id. per Ib. Cr. 

Metallic Chromium. 


98/99 per cent., 6s. L0d. per Ib. 


Metallic Manganese.—94/96 per cent., carbon-free, 
£275 Us. Od.; 96/98 per cent., £285 Os. Od. 

Ferro-columbium.—65/67 per cent., Cb + Ta, 19s. 9d. 
per Ib., Cb Ta. 


Ferro-manganese (Ntandard).—78 per cent., £61 10s. Od. 


SEMI-FINISHED STEEL 
Re-rolling Billets, Blooms, and Slabs.— Basic: Soft u.t., 
100 tons & over, £31 15s. 6d.; tested, 0.08 to 0.33 per cent. 
C, 6 to 35 tons, £33 15s. 6d.; hard (0.41 to 0.60 per cent. C), 
under 10 tons, £34 17s. Od.; silico-manganese, under 10 tons, 
£43 16s. 6d.; free-cutting, under 10 tons, £36 14s. 6d. 
SteEMENS Martin Acip (under 10 tons): Up to 0.25 per cent. 
C, £41 1s. Od.; silico-manganese, £44 4s. Od. 
Billets, Blooms, and Slabs for Forging and for Stamping 
(under 10 tons).—Basic: soft, up to 0.33 per cent. C, 


“* Average 68-70 per cent. 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Delivered unless otherwise stated) 


August 3, 1960 


£38 10s. Od.; basic, hard, over 0.41 up to 0.60 per cent. C, 
£39 12s. 6d.; acid, up to 0.25 per cent. C, £43 4s. Od. 


FINISHED STEEL 

Heavy Plates and Sections (1 ton to 10 tons).—Ship plate 
(N.-E. Coast), £41 12s. Od.; boiler plates (N.-E. Coast), 
f44 2s. Od.; floor plates (N.-E. Coast), £43 10s. Ody 
angles (N.-E. Coast), £38 16s. 6d.; joists (N.-E. Coast); 
£38 12s. 6d. 

Small Bars, Sheets, ete.— Rounds and squares, under 3 in. 
and flats 5 in. wide and under, untested soft basic, 50 tong 
and over, £39 Is. Od.; under 10 tons to 4 tons, £40 18s. Od. 
under 4 tons to 2 tons, £41 3s. Od.; hoop and strip, coils; 
100 tons and over, £38 Os. Od.; uncoated strip mill coils, hot 
rolled, under 3 mm. to 12g., 25 tons to under 50 tons, 
£43 16s. Od.; black sheets (hand mill), 24g., 10 tons and over, 
£57 14s. 6d.; galvanized corrugated sheets, 24g., 10 tons and 
over, £68 5s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £67 17s. 0d.; 
nickel-chrome, £98 Ils. Od.; nickel-chrome-molybdenum, 
£111 4s. Od., in lots of 5 tons to under 10 tons. 


NON-FERROUS METALS 


Copper.—Cash. £253 10s. Od. to £253 15s. Od.; three 
months, £248 5s. Od. to £248 10s. Od.; settlement, 
£253 15s. Od. 


Copper, Tubes, ete.—Nolid-drawn tubes, 2s. 5d. per |b, 
rods, 270s. 6d. per ewt. basis; 20 s.w.g., 305s. 6d. per ewt, 


Tin.—Cash, £813 Os. Od. to £814 Os. Od.; three months, 
£813 10s. Od. to £814 Os. Od.; settlement, £814 Os. Od. 

Lead (Refined Pig).—First half August, £71 2s. 6d. 
to £71 5s. Od.; first half November, £71 7s. 6d. to 
£71 10s. Od, 

Zine.—First half August, £89 Os. Od. to £89 2s. 6d.; 
tirst half November, £88 12s. 6d. to £88 15s. Od. 

Zine Sheets, ete.—Nheets, l5g. and thicker, all English 


destinations, £126 10s. Od.; rolled zine (boiler plates), all 
English destinations, £124 5s. Od.; zine oxide (Red Seal), 
d/d buyers’ premises, £105 Os. Od. 

Brass Tubes, ete.—Nolid-drawn tubes, 2s. Od. per 
sheets to 10 w.g., 222s. 3d. per ewt.; wire, 2s. 10}d.; rolled 
metal, 217s. 3d. per ewt. 


Brass (Brazing).— BS1400, B3, £177; B6, £227. 

Brass (High Tensile).—BS1400, HTBI, £203; HTB2, 
£222; HTB3, £236. 

Gunmetal.— BS1400, LG2, £225; LG3, £235; G1, 


£290; G1, 1%, £277. 
Phosphor Bronze.—BS1400, PBL (ALD released), £320; 
BS1400, 90/10/1, £304. 
Leaded Phosphor Bronze.— BS1400, LPB1, £245. 
Phosphor Bronze Strip, ete.—Strip, 3l4s. Od. per ewt.; 


wire, 4s. 38d. per lb.; rods, 3s. 6}d.; tubes, 3s. 64d.; chill 
cast bars, solids 3s. 6d.; cored 3s. 7d (CHARLES CLIFFORD, 


LIMITED). 

Nickel Silver, ete.—Rolled metal, 3 in. to 9 in. wide 
0.056, 3s. per round wire, 10g. in coils (10 per 
cent.), 4s. 43d.; special quality turning rod, 10 per cent., 
} in. dia., in straight lengths, 4s. 33d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 24d. to 2s. 3d. 
per lb.; Antimony, English, 99 per cent., £190 Os. Od. 
Quicksilver, ex-warehouse, £70 Os. Od. to £70 10s. Od. 
Nickel, £600 Os. Od. Aluminium, ingots, £186 Os. Od.; 
aluminium bronze (BS1400), AB1, £262, AB2, £270. 
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ves), all Ample power and a constant 
a polishing speed increases operator output with far less effort 
er lb.; You are than is possible with conventional tools. Increased production of 
ene out of date up to 50% each shift is commonplace. Because Hicycle tools de 
- if you are the work; they require the minimum of physical effort. 
HTB2, : There is virtually no speed drop under load and faster work is the 
10 not acqual nted result, with a better and constant finish. 
sii: with the 
£320; Ask for a catalogue 


latest 
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Equipment 


describing the wide range 


a 
of Hicucle production tools— 
including angle grinders 


with cut-off wheels. 


production tools 
CONSOLIDATED 


“ IHICYCLE POLISHING /S VERY FAST 


CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED - DAWES ROAD LONDON - S-.W.6 
cP/221H 
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first post Monday advertisements can normally be accommodated in the fol 


lay’s issue. 


SITUATIONS WANTED 


JORKS ENGINEER (40), A.M.I. 

Plant.E., A.M.I.B.F., requires new 
post. Good background and _ experience 
installation, maintenance and development 
modern mechanised foundries and machine 
shops. Salary range £1,500—<£1,700, assis- 
tance with housing. Box WE763, Founpry 
Trape JOURNAL. 


FOREMAN, A.M.I.B.F., re- 

quires similar position. Experienced 
in the production of high class grey iron 
castings for compressors, turbos, machine 
tools, gas engines, etc. Used to working 
on own initiative. Southern area pre- 
ferred. Box F F762, Founpry Trape JOURNAL. 


ECHNICAL SALES REPRESENTA- 
TIVE covering most of country 
north of Coventry, for High Duty Iron 
Foundry. At present based on Manchester. 
Own office. Thirty-two years’ experience 
in sales of castings and other engineering 
materials. Practical and university train- 
ing. Used to handling commercial, tech- 
nical, and development problems at all 
levels. Desires similar post due to closure 
of present foundry. Box TS749, Founpry 
TRADE JOURNAL. 


SITUATIONS VACANT 


YRAVITY DIE-CASTING FOUNDRY 
BW MANAGER required for Foundry in 
Home Counties, Present output 15 tons 
per week but expanding rapidly. Must 
have experience of die design, together 
with practical knowledge of Foundry 
Practice. No sales connection necessary, 
parent company consume 90 per cent. of 
output. Must be a strict disciplinarian 
able to organise for output. dequate 
salary, pension and _ house available. 
Reply, stating age, experience and pre- 
sent salary. All replies will be treated in 
strict confidence. Box GD761, Founpry 
TRADE JOURNAL. 


FOUNDRY SUPERINTENDENT ™ 


EQUIRED by modern medium sized 

foundry specialising in the manufac- 
ture of high alloy steel castings. Appli- 
cations invited from persons having 
thorough practical and supervisory experi- 
ence of production of steel castings and 
who are capable of accepting shop floor 
responsibility for moulding, core making 
and fettling department. Assistance with 
housing. Superannuation scheme, etc. All 
applications will be treated in_ strictest 
confidence and should include details of 
age, experience and salary required, to 
PERSONNEL MANAGER, 


SHEEPBRIDGE' ALLOY "CASTINGS LTD., 
Hamilton Road, Sutton-in-Ashfield, Notts. 
RITISH INDUSTRIAL SAND LTD. 
require a JUNIOR TECHNICAL 
SALES REPRESENTATIVE for London 
and Southern England, aged 23/28—educa- 
tion at least to G.C.E. standard and will- 
ing to travel extensively in the area. 
Preference given to a man with foundry 
experience especially A.M.I.B.F. Good 
salary, company car and Pension Scheme. 
There are excellent prospects for a seeking 
to make his career in an expanding organ- 
isation. Written applications with full 
details to the Sates Manacer, Britisn 
InpustriaL Sanp Ltp., Holmethorpe, Red- 
hill, Surrey. 


AUCTION 


NORTH 


20th Septe 


AUCTION SALE OF FREEHOLD FACTORY 


Debenham Tewson & Chinnocks announce that 


ACTON 


mber, 1960 


the Auction sale will not now take place of the 

Freehold Factory at North Acton occupied by 

Light Alloys Limited, the premises having been 
sold by private treaty. 


SITUATIONS VACANT —contd. | 


Poneman required for Wood Pattern 

Shop in Manchester area. Applicant 
must be accustomed to a wide range of 
good quality equipment, keen, and able 
to maintain production schedule. Com- 
mencing salary £800 plus bonus. Reply to 
Box FR759, Founpry TRape JOURNAL. 


ADIOLOGIST required to take charge 

of X-Ray and Gamma Ray Depart- 
ment attached to investment foundry at 
Redditch. A.I.D. approval a necessity for 
ferrous alloys, and_ preferably for light 
alloys and brass. Write, giving details of 
age, experience and salary required, to 
Box RA764, Founpry Trape JOURNAL. 


RAVELLER/SALESMAN required for 
Southern England by leading Mer- 
chants handling all Foundry supplies and 
Foundry Machinery. Applicants, prefer- 
ably with previous experience or especially 
with practical foundry knowledge, should 
apply to Box TS758, Founpry TRADE 
OURNAL. 


AINWATER AND SOIL CONNEC- 

TION MOULDERS required. Apply 
KinGsworthy Founpry Co., Lap., Win- 
chester, Hants, 


AGENTS 


GENTS, already calling on foundries, 
4 required to introduce foundry vibra- 
tory equipment, shell moulding and core 
equipment, die coats and die machine lubri- 
cants. Commission basis. Please state area 
covered to Box AG744, Founpry TRrape 
JOURNAL. 


N EXPANDING FIRM of Indus- 

trial Agents with Sale Staff_covering 
a wide circle of contacts in the ineer- 
ing and Manufacturing Industries in 
South Midlands, London, Home Cantos. 
and Southern Counties, are open take 
further Agencies. Sound x 5 pro- 
ducing Grey Iron Castings (high grade), 
Blackheart Malleable Castings, and Stee 
Forgings, requiring representation im 
these Areas are invited to contact Box 


AE757, Founprr TRADE JOURNAL. 


EDUCATIONAL 


COUNTY BOROUGH OF BOLTON 
EDUCATION DEPARTMENT 


Botton TecHnicaL COLLEGE 
Mancuesterk Roap, Boiton, Lancasairi 
Offers a two-year Sandwich Course 

Advanced Studies in 


FOUNDRY TECHNIQUES AND 
TECHNOLOGY 


OR students who hold certificates 
the City and Guilds of Lond 
Institute in Foundrywork or Patten 
making or National Certificates 
Mechanical or Production Engineering, 
equivalent qualifications combined wi 
practical experience. jrite for a_ pr 
pectus of the course to the Heap or 1 
DEPARTMENT OF MECHANICAL ENGINEERING. 


BUSINESS FOR SALE 


NOR SALE, 
Foundry in 
property, 
alternatively, property and plant would 
sold separately. 
& Co., 5, Great John Street, 


as going concern, compaé 
Lancaster. Freeh 


Lancaster. 


substantial Income Tax Laosse 


Apply HackinG, HarGreava 


MACHINERY WANTED _ 


ATTON & CO. LTD., 
Leeds, 10. 250 ton 4 column Hydraul 


Downstroke Press. Pref. 2 Rams D.A 


must have approx. 5 ft. 6 in. daylight ao’ 
6 ft. = 6 ft. table. 


249" OSBORN Moulding Machin 
| required. Also B.M.MI 


H.P.L.1 and  H.P.L.2. Box OM? 
Founpry JOURNAL. 


ORE STOVE. 


Vertical 


or Gas fired, but not 
8 ft./9 ft. square. 


condition. lease give price amd fu 
details. Box C8751, OUNDRY TRA 
JouRnat. 


Chadwick Stree! 


Continuov 
Core Stove required, preferably Oi 
essential. Siz 
Must be in first - 


IR COMPRESSOR required. Working 
roximatel} 


pressure Ib. 
200-300 cfm. Write: at, OUNDRY 
Ltp., Moor Lane, Brierley Hill, Staffs. 
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MACHINERY WANTED 
YANTED. Fordath Sand Mixer, 5 cwt. 
ipacity, 


—contd. 


good condition essential. 

rice and particulars to: Cooxe Bros. 
NpeRS) Lrp., St. Ives Road, Leices- 
TANTED 10-15 pairs steel moulding 
\ boxes, 44 in. 18 in. 9 in., or 


sar. Telephone Tipton 2101 2. 


MACHINERY FOR SALE 


Ps 


LADLES 


STOCK UP TO STON CAP. 


E. A. ROPER & CO. LTD. 
KEIGHLEY Phone: 4215-6 


(WW 


IRLESS ROTARY 


BARREL SHOT 


BLAST MACHINE Sand Wizard 
by Constructional Engineering Co. Size 
44 in 0 in. » complete with elevators, 


dust extraction, ant, etc., arranged for 


440 3 cle 

b.M.M TOL EEZE TURNOVER 
MOULDING MACHINE, ee, RDO. | 
BRAVSHAW GAS FIRED MUFFLE FUR- 
NACE, 40 in. xX 30 in. 18 in., with 
blower, unbricked. 
SIROCCO 30 in. dia. Cupola Blower. 
— SAND ROYER, No. 1, 400 440 
Wi “range of Air Compressors always in 


Stock 


THOS W. WARD LTD. 
ALBION WORKS SHEFFIELD 
"Phone: 26311 ’Grams: “Forward” 


temember 


Wards might have it 


Capaci- 


Large stock of Foundry Ladles. 
Please 


ties from 5 cwts. to 10 tons. 
send for list. 


Three small Cupolettes. 

Pneulec motorised Sand Disintegrator. 

MacNab, jolt squeeze, Moulding 
Machine. 


New and unused drawer-type Core 


Ovens, by Alldays & Onions. Oil 
fired. 
New Bale-out and Lift-out Furnaces. 


Leaflet and photograph available. 

New Polford 600 Ib. capacity coke-fired 
furnace. 

Morgan 600 Ib. 
Tilting furnace. 

poping hand moulding machines. 
220 pairs of moulding boxes 1Sin. by 
12in. by 6in. deep. As new, £2.0.0 
per pair. 

Also large stock of Circular moulding 
boxes, new. 

Please send for list. 


ELECTROGENERATORS LTD., 


australia Road, Slough, Bucks 
Telephone: Slough 22877 & 22094 


capacity coke-fired 
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MACHINERY FOR SALE—contd. ™ 


SHOTBLAST MACHINES 


All sizes. Rooms or Cabinets. 
Ex stock or prompt delivery. 
Low prices. 

Try us for 
Spare parts & tungsten carbide 
nozzles. 

Fully illustrated Catalogue free 
on 

anufacturers 
ELECT ROGENERATORS LTD. 
AUSTRALIA ROAD, SLOUGH 
Telephone : SLOUGH 22877 
35 years of satisfactory service 


AND MILL, Foundry Equipment con- 

tinuous S.B.2 complete with electrical 
equipment, 440 volts, 50 cycles, with spare 
Mullers, etc. Stertinc Metats Ltp., Buying 
Dept., Nuneaton. 


HELMOLDA Duplus Sheil Moulding 


. Machine in good working order com- 
plete with all equipment and mixer offered 
for sale. ‘iew by appointment: Kay & 
Co. (ENGINeeRS), Limitep, Blackhorse Street, 
Bolton. 

ALF-TON MONOMETER Semi-Rotary 


Holding Furnace, powered rotation, 


yriginal rammed lining still intact. Fitted 
with Wallsend burner for 200 second oil, 
moplete with blowing equipment. All in 


iirst class condition. Inspect South Wales 
area. Box HT765, Founpry Trape JouRNAL. 


SAND§MILLS : 


ge wet 6 ft. dia. with Bucket 
Elevator, Rotary Sieve, Skip 
Loader, 3/50/400 V. 

Devey 5 ft. dia. overdriven. 

L aboratory Pan Mill, 17 in. dia. pan, with 
A.C. Motor, etc 

FORDATH “Junior” Sand Dryer. 

Foundry and Eng. “‘ Acme” Sand Dryer. 

Motorised Double-cage Disintegrator. 

PNEULEC “Silkysand”  Disintegrators, 
motorised. 

Ilerbert Morris “MULBARO” Sand 
Mixer, portable, on wheels. 

Equipment Co’s. Senior “ Lins- 
lade No. 1” SAND SLINGER m i 

Blowing Ruhecctinn Fans, belt and motor 
driven. 


Ss. C. BILSBY & CO., 
Hainge Road, Tividale, Tipton, Staffs 
*Phone: Tipton 2448. 


FANS 
ATHEWS & YATES “Cyclone” 
p paddle blade fans, size PB8, duty 
2,000 8,000 c.f.m. 12/7 in. water gauge. 


GEORGE COHEN 
SONS & CO., LTD. 
WOOD LANE, LONDON, 
Tel: Shepherds Bush 2070 
and STANNINGLEY nor. LEEDS 


pry Co 
affs. 


Tel: Pudsey 224! 
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ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 400-440 VOLTS, 
3 PHASE, 50 CYCLES SUPPLY. 


C.F.M. BELLISS & MORCOM 
376 125 p.s.i. 

205 ¢.f.m. BROOM & WADE 80 p.s.i 
150¢.f.m. REAVELL 100 p.s.i. 


Many others in stock, would weleome your 


enquiries. 
GEORGE COHEN 
SONS & CO., LTD. 
WOOD LANE, LONDON, W.i2 
Tel: Shepherds Bush 2070 


and STANNINGLEY nr. LEEDS 
Tel: Pudsey 224! 


CAPACITY AVAILABLE 


ALUMINIUM CASTINGS 


E are specialists in the manufacture 
’ of all types of Aluminium Castings 
First class castings in all grades of alu- 
minium. Speedy ge and keenest 
prices from (4 oz, to 

BROWN & RAMSAY ‘ALUM FOUNDRY 
LTD, Hawkhead Road, Paisley 


Ww 


VITREOUS 
available 
all finishes (plain, 


ENAMELLING.—Capacity 
for enamelling castings in 
mottle, marble, lustre, 


etc.). Prompt delivery by our own trans- 
port. THe Rustiess Iron Co., Ltp., Trico 
Works, Keighley, Yorks. Tel.: Keighley 
3737. 


“NASTINGS.—We can save your porous 
castings, ferrous or non-ferrous, by 
approved impregnation process; sample 
treated. approved. 
LtpD., 66, South Harrow Viaduct, 
Middiesex. ‘Phone: Byron 1178. 


an 
castings 
REecuPERO, 
Harrow, 


Phone: Hockley (Essex) 337 
HOCKLEY FOUNDRY 
co. LTD. 
HOCKLEY, ESSEX 
for first class 
CYLINDER-IRON CASTINGS 
BY SHELL & ALL MODERN 
PROCESSES 
Quick & reliable delivery 


London Address : 5 Osbert Street, 
Westminster, S.W.|1. 


Telephone : Victoria 7486 


SERVICES TO FOUNDRIES 


ACLOQUE 
(METALLURGISTS) LTD. 


Specialists for the analys's and mechanical 
testing of all metallic materials. 
D.G.1 A.R.B. and Lloyd’s approved. 
28, VICTORIA STREET, S.W.1. ABBEY 148! 
and GARTH RD., LOWER MORDEN, SURREY. 
DERWENT 6252 


| 
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MATERIALS FOR SALE 


wi’ WE quote you for Spent Hop 
Manure. Regular supplies. 
SmattMan, Oakham Road, Dud- 


deliveries. 
led 52818. 


4 IREWOOD for Cupolas, Sleepers and 
Sleeper Wood in wagon loads.— 
1 RACK SUPPLIES SERVICES, Li., 
Wolverton, Bucks. 
TRAW FOUNDRY MANURE. No peat 
or wood shavings. Regular supplies. 
300 tons in stock. Smattman, Oakham 
Road, Dudley. Tel. Dudley 52818. 
NALCIUM SILICIDE. Finely ground 
Calcium Silicide—for nodular _iron- 
exothermic compositions, etc. (now being 
successfully used by several foundries) at 
prices which save you money. TOXANE 
LimiteD. 47, High Street, Edgware, Middle- 
sex. EDGware 6666. 


STAINLESS STEEL 


AND 


pulverite 
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PATTERNMAKERS—contd. 


ATTERNS for all branches of Engi 


M 6 Aluminium Ingots, ex stock, £192 | P 


i for Hand and Mach 
per ton ex London for minimum Ine 

10-ton lots. Box LM725, Founpry TRADE Furmstox & Lawtor, 
OURNAL, = : 
OR successful castings from you 

plant. Pressurecast matchplates, pre 


| cision 
can be purchased quickly, 


Street, Leicester. Tel. 67020. 


wood or metal pattern equipmen: 
competitively 
Baggrave 


| 


COAL DUST PATTERNMAKING 


! 


lowest in ash 
Head Office 


IN ALL BRANCHES OF THE TRADE 


GUIDE BRIDGE WORKS, 
JOHN ST., ASHTON-U-LYNE 
EsT. 1929 


LARGE CAPACITY AVAILABLE 
MARSDEN HIND & SON LTD. 


TEL: ASH 2426 


47 VICTORIA STREET, WESTMINSTER 


LONDON, S.W.1 TEL : ABBey 6255/6 PATTERNMAKERS 


(Engineering) CO. LTD. 


PATTERNMAKERS Shrewsbury Road, London, N.W.i0 
: PATTERNS 
ENRY CLUETT & CO.—Patterns of CASTINGS 


all types in Wood and Metal. Quota- 


tions by return. Quick delivery. Furlong | Phone: ELGAR 8031/2 


Road, Tunstall, Stoke-on-Trent. Tel. 87822. | 
WOOD AND 


PATTERNS 


CAPACITY FOR WADKIN PATTERN MILLER 
GOOD DELIVERIES 


ELLIOTT MUSGRAVE, LTD., 
LONGSIDE LANE, BRADFORD,7 
Telephone : BRADFORD 24464 


THE 


KERR PATTERN CO. LTD 


ALL TYPES OF PATTERNS 
ROSEMARY LANE, LINCOLN 
TELEPHONE : LINCOLN 241 


H. BECK & SON LTD 


STOCK THE LARGEST VARIETY OF 

FOUNDRY LADLES IN THE COUNTRY 
CUPOLAS SAND HANDLING 
FANS 
LININGS STATIC 
CHARGING MACHINES? T 
SPARK ARRGSTERS MOULD Boxes 
CONVERTORS AS CHAINS 
RECEIVERS NS SLINGS 
LADLE HOIST BARROWS 
POURING UNITS REQUISITES 

KEIGHLEY 4132—__/ 


COKE 


FOR ALL PURPOSES 
CAWOOD WHARTON & CO. LTD. 


“SOUTHLANDS” ST. MARTIN’S HOUSE, 
HARROGATE. LONDON, S.E.18 
TEL. TEL. 
Harregate 6868 Weelwich 5232 


Metal treatment 
and Drop Forging 


A monthly journal devoted to the properties, uses, 
testing and treatment of special steels ana light 
alloys, and to forging technique in all its branches. 


2/6d. per copy, 30/- yearly. 


Write for a specimen copy to: 
Metal Treatment and Drop Forging 
John Adam House, 17/19, John Adam St., London, W.C.2 
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HAND OR PLATE ESTIMATES 
PATTERNS IN 
woopameTAL) RULE AND MOFFAT é ano 
GOOD 
MODELS FOR | WESTFIELD AVENUE, RUTHERGLEN, GLASGOW| SY 
DUPLICATING OR Telephone : RUTHERGLEN 3039 CASTINGS 
KELLER MACHINE geet 
PROCESSES AND ALUMINIUM 


STOKE-ON-TRENT 22627 


COOKE BAILEY Ltd. 


MORLEY ST., HANLEY STOKE-ON-TRENT 


WOOD & METAL PATTERNS 


MANUFACTURE BOTH WOODEN AND METAL PATTERN 
EQUIPMENT FROM THE SMALLEST AND MOST INTRICATE, 
UP TO THE VERY LARGEST AND HEAVIEST TYPES 


First class workmanship by modern methods and plant 
enable us to offer reliable, prompt and competitive service 


& COMPANY 


(PATTERNS) | 
SEND YOUR ENQUIRIES, LARGE OR SMALL TO: 
L I MITED B. LEVY & CO. (PATTERNS) LTD., 1-5 OSBERT STREET, LONDON, $.W.1 


TELEPHONE : VICTORIA 1073 or 7486 


WM. CUMMING & CO., LTD. 


Head Office: KELVINVALE MILLS, MARYHILL, GLASGOW, N.W. 
Branches at: CHESTERFIELD, DEEPFIELDS AND FALKIRK. 


BLACKINGS, PLUMBAGOS, COAL | FURNACES (Crucible), SAND 

MIXERS, ELECTRIC RIDDLES, 
DUSTS, for all classes of work, and all and MOULDING MACHINES 
other necessities for foundry practice. | (Jolt and Hand Rammed). 


| 
; 
| 
‘ 
t || | 
| 


YELLOWSTONE 
WESTERN BENTONITE. 


YELLOWSTONE is produced from the largest 
known deposits of high quality bentonite 
in the world at GREYBULL, WYOMING. 


YELLOWSTONE bentonite as a bonding agent 
in both molding and core sands produces 
superior castings at a significant saving. 


YELLOWSTONE’S green strenth and 
permeability are higher than those of 
competitive clays, and YELLOWSTONE’S lower 
bulk density means a saving in sands 
formulated by volume. 


Distributors for U.K. 


BROMHEAD & DENISON LTD., 


310, REGENT STREET, 


LONDON, W.1. 


DISTRICT AGENCIES AVAILABLE TO FIRMS OR 
INDIVIDUALS WITH FOUNDRY CONNECTIONS. 


Trade 4, 1960 


[DRYING STOVES 


on the 


“ADELPHI” FORCED DRAUGHT SYSTEM 


(Using low-grade fuels) 


or with 


MECHANICAL STOKERS 


COMPLETE INSTALLATIONS WITH 
OR WITHOUT RECIRCULATION 


STOVE CARRIAGES 
PORTABLE MOULD DRIERS 
FURNACES FOR ALL PURPOSES 


MUIR, MURRAY & CO. LTD., 


FURNACE BUILDERS 


TELEPHONE: 2004 ADELPHI WORKS 
TELEGRAMS: “MURITE, PAISLEY,” PAISLEY. | 


RUBBER 


(Natural or Synthetic) 


JOINTINGS 


OIL/HEAT RESISTING 


SHEET 
GASKETS 
RINGS 


Enquire: 
HATCHAM 
RUBBER CO. LTD. 


PRINCES WAY WADDON 
CROydon 6054/6056 


CHEMICALS AND FEEDS LTD 


ADELAIDE HOUSE, KING WILLIAM STREET, 
LONDON, E.C.4 
Tel, Mansion House 962! (5 lines) 
Cables : ‘Chemifeed’ London 
Telex 23209 


Sole UK Concessionaires for : 
HIGH QUALITY 


GREEK 


BENTONITE 


Grades ; Pulverised 150-200 mesh 
with 9-13°% Humidity 
Packed in ton 


Crude pieces with 
15-199 Humidity. 
Packed in bags or in bulk. 


Associated with: P. Leiner & Sons (Wales) Ltd., 
Glamorgan Alkali & Acid Co. Ltd., and other 
U.K. and overseas manufacturers. 
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aI Oil- Fired CRUCIBLE 
3 FURNACE 
2001b. Copper Melting Capacity 
EM Please send for details to: 
NORRIS EQUIPMENT & CONSTRUCTION 
LIMITED 
58 QUEENS ROAD - BRISTOL 8 
TELEPHONE BRISTOL 36817 


ALBERT SMITH & CO. | TRADE smnedier MARK 
60, St. Enoch Square | 
SAND TREATING MILLS 


‘Gram 
Cental 33 5909 GLASGOW, C.1 _Theower, 


FOR COMPLETE 


FOUNDRY SERVICE BATCH MILL 
PLANT TOOLS 
FURNISHINGS CONTINUOUS 
MILL 


EVERYTHING FOR THE FOUNDRY 


5 to 40 tons . 


_ THE BRITISH SHOTBLAST | 


& ENGINEERING CO. LTD. | | 


STRETFORD LANCS. ENG. — 
PHONE : LONGFORD 1187 under-driven 


THE VERY LATEST IN SHOTBLAST | 
EQUIPMENT & DUST ARRESTERS 
NEW TYPE SHOTBLAST HELMETS IN MOULDED 
— RUBBER, PRACTICALLY INDESTRUCTIBLE 


Smedley Brothers. It¢ Telephone: 


Belper. Belper 12 
PATENT APPLIED FOR. | Derbishire. elp 
WRITE NOW FOR PARTICULARS & PRICES | 
BLACK SEAM AND HISEGAR BLACK SEAM 
oO preheated downdrac ght 
CRUCIBLE FURNACES 
mings, Patchings, Cements, Ground Fireciay, Coke, Oil or Gas Fired 
Firebricks, Foundry Sands and Compo. adamant 
M DLAND MONOLITHIC FURNACE LINING COMPANY LIMITED 
GOOSE LANE, BARWELL, LEICESTER Tel. Bari Shelton 2061/2 (2 lic a0) 


— FOR GRAVITY DIES 


EDNALL LANE, Worcs. = 
Telephones 2987 & 35 


= 

| : 

| 


FOUNDRY TRADE JOURNAL AUGUST 4, 1960 
INDEX TO ADVERTISERS 


Pace Nos, PAGE Nos. PAGE Nos. PAGE Nos 
4. E.1.-Birlee Ltd Crockett) Lowe. Ltd 22 1.C.1. (Billingham Division), Reavell & Co., Ltd ; 
Air Control Installations Ld (Crookes. L. E ate Retined Lron Co. (Darwen), 
Albion Diemakers. Ltd Cumming, Wm., & Co., Ltd. (Plastics Division), Ltd 
Alean Ltd Cupodel, Ltd Reid, Wm.. & Co. 
A Co Ilford, Ltd. ‘ Resinous Chemicals, Ltd. 
A Dallow, Lambert & Co,, Ltd Impregnated Diamond Pro- Richards Structural Steel 
sons Distiller- Co.. Ltd.. The ducts, Ltd ” Co., Ltd. .. 
Distington Engineering Co., Incandescent Heat Co., Ltd. Richardson Eng’g., Ltd. . 
Ltd Ingersoll-Rand Co., Ltd. .. Richardsons, R.J. & Sons Ltd 
Dowler, H. J.. Engineers & Ridsdale & Co., Ltd. 
Ltd Pattern Makers, Ltd Jackman, J. W.. & Co., Ltd. Riley (1C) Products, Ltd. 
Dowson & Mason. Ltd Jacks. Wm... & Co.. Ltd... 41 Robson Refractories, Ltd 
Armstrong Whitworth Dunford & Elliott, Ltd Joy-Sullivan, Ltd. Roper, E. A.. & Co... Ltd 
M.1.). Ltd Durrans. James, & Sons, Ltd. 49 Rowland, F. E., & Co., Ltd. 
Armstrong Whitworth & Co Dustraction, Ltd Keith-Blackman, Ltd Rownson (Conveyors), Ltd 
Pneu. Tools), Ltd Dustuctor Co., Ltd Kenilworth Mfg. Ltd Rubery Owen & Co... Ltd. 
Ashworth Ross Ltd King, Geo. W.. Ltd Rule & Moffat 
Aske. & Ltd hlectrical Development Rustless Tron Co.. Ltd. 
Ass. Lead Mfrs. Ltd Aas Lafarge Aluminous Cement 
Atlas Copes (GB). Ltd Electrogenerators, Ltd Co., Ltd Safety Products, Ltd. 
August's. Ltd & Ltd Laidlaw, Drew & Co.. Ltd Salter. Geo. & Co., Ltd 
Austin, E.. & Sons, Ltd 23 Enzineering Services (Man- Lazarus, Leopold, Ltd. St. George’s Engineers, Ltd 
chester). Ltd Leicester Lovell & Co., Ltd Shettield Smelting Co., Ltd 
Eseol Produets, Ltd Levy. B.. & Co. (Patterns), Shell Chemical Co... Ltd 
Evans. Rov, Ltd 45 Sinex Eng’g. Co.. Ltd 
Badisehe Maschinenfabrik Evans. St inles Ltd L.M.s. Products. Ltd Sklenar Furnaces. Ltd tb 
Eyre Smelting Co.. Ltd Hh Lones, Joseph Laboratories Smedley Bros.. Ltd $7 
Lord, EB. Ltd Smeeton, J. A.. Ltd 
157 F. & M. Supplies. Ltd Luke & Spencer, Ltd smith, & Co 47 
Felco Hoists. Ltd Smith. A. & B. Foundry 
Fischer. George. Ltd Macnab & Co... Ltd sands), Ltd 
Fisher-Foundries, Ltd Major. Robinson & Co.. Ltd. smith, John (Keighley), Ltd 
44 Fletcher Miller. Ltd Manstield Standard sand Sommertield, H. G.. Ltd. 
Flextol Engineering Co.,Ltd Co... Ltd Bil) Spencer & Halstead, Ltd. 
Steel Fabricating Marco Conveyor & Engi- Spermolin, Ltd 
o 35 neering Co., Ltd Stansby, W.. & Co., Ltd. 
Fordath Engineering Co., Mathison. John, Ltd. Stanton Lronworks Co.. Ltd 
Ltd Matthews & Yates. Ltd. .. The 
Foundry Equipment, Ltd May. J. H.. Ltd : Staveley Tron & Chemical 
( Lid 26.4 27 MekKechnie Bros., Ltd Co.. Ltd 14 
Birkett. Fo & ¢ Ltd Foundry Mechanisations Metalectrie Furnaces, Ltd Steels Engineering Installa- 
Birlec- Ef Melting). Ltd 1 (Baillot), Ltd Metalline Cement Co.. The tions 
Blackwell's Metallurgical Foundry & Metallurgical Metals w Equipment Stein, John G.. & Co., Ltd 
Works. Ltd 28 Equipment Co., Ltd 2u (Wolverhampton). Ltd Sterling Foundry Specialties, 
Block & Anderson. Ltd Foundry Plant & Machinery Midgley & Son. Ltd u4 Ltd . = 11 
Bloomer-Holt. Ltd Ltd Midland Monolithie Furnace Sternol, Ltd ‘ 1s 
Boyde E.. & Ltd Foundry Services. Ltd Lining Co.. Ltd Stott, S.S.. Ltd ; 
Bradbury, John. & Co Foundry Suppliers. Ltd Mine Safety Appliances, Ltd Suffolk Lron Foundry (1920), 
Stockport). Ltd Foxboro- Yoxall. Ltd Modern Furnaces & Stoves, Ltd 
Bradley & Foster, Ltd Franklin Furnaces. Ltd Ltd 16 
weer Acheson Electrodes Fuel & Metallurgical Pro- - Molineux Foundry Equip- Tallis. E.. & Sons. Ltd. 12 
i cesses, Lid = ment, Ltd Tavlor Patterns. Ltd 
British Aero Components Ld Fullers’ karth Union. Ltd Monometer Manufacturing 
British Electrical Repairs The 13 o.. Ltd Thomas, G. & R.. Ltd 
~ Thomas, Gwyn & Co 
Ltd Mond Nickel Co., Ltd Thompson, John, Instrument 
British Foundry Units. Ltd Furnaces, Ltd Morgan Crucible Ltd. 5 ( I ‘a. 
British Industrial Sand Ltd Thos Morris. B. O.. Ltd. on 
British & Steel Federa Gas Council Morris. H.. Ltd 
tion General Refractories. Ltd Moyle. Victor & Co 
— Mono R ‘il Ltd Gilbert. G. & R. (Industrial) Muir. Murray & Co.. Ltd... 46 
iritish Moulding Machine Ltd ¢ 
Ltd Gliksten, J.. & Son, Ltd Newton Collins, Ltd 41 Pr luct 
British Oxygen Co.. Ltd Tyre & Rubber Newman Hender & Co... Ltd 
British Roneeray, Ltd Nicholl & Wood, Ltd 
British Shotblast & Eng Green, E.. & Son, Ltd Norris Equipment & Con- 
nee ring Ltd 47 Green. Geo. & Co struction, Ltd 47 niversal Pattern & Preci- 
romhead Denison. Ltd 4H Gregory, J. G.. & Sons, Ltd 
enue & Wade. Lia 2) Griffiths. A. E. (Smethwick) Ormerod, R. E., Ltd 47 sion Engineering Co., Ltd 
Buckland sand & Silica Co 
Ltd Guest. Keen Iron & Steel Vietor Products, Ltd 
Burn. John. & Ltd Parish. J., & Co., Ltd 
Ltd Park & Paterson, Ltd 
Passe, J. FL. & Co Wadkin, Ltd 
Harborough Construction Paterson Hughes Engineering Wai-Met. Alloys Co 
Co.. Ltd (o.. Ltd Walker, |. & Ltd 
Carborundum ¢ Ltd Hargraves Bros. (Manchester) Patternerafts. Ltd Ward. Thos. W.. Ltd Ma 
Catalin. Ltd 4 Ltd Pearson. E. J. & J.. Ltd Waring Bros 
Cawood Wt 44 Harris 4 Pearson. Ltd Peco Machinery Sales, Ltd Warner & Co., Ltd 
Centrozap Harvey Longstaffe. Ltd Perry, G.. & Sons. Lid Warrington Red Moulding 
Chemicals & Harvey, J. J. & Pressurecast Phillips. J. Wo & ©. Ltd sand Co 
Chetham 7 td Pickard, W.. & Co.. Ltd Watsons (Metallurgists), Ltd 
Ciba Hateham Rubber Co.. Ltd. 46 Pickford. Holland. Ltd 28 Webster & Co. (Shethield) Ltd 
City Cas Hedin, Ltd Platt Metals. Ltd West Midland Refining Co 
Clayton Cr Heneage Metals. Ltd Pneulee, Ltd 7 Lid ww 
Coleman-Wa Hepburn Conveyor Co., Ltd 17 Podmore, W.. & Sons. Ltd Whitecross Co., Ltd 
Combustion Heywood, 5. H.. & Co., Ltd Polford Engineering Co., Wilkinson Rubber-Linatex 
Consolidated ’ High Speed Steel Alloys. Ltd Ltd Co... Lid 
( Ltd 15u Hills (West Bromwich), Ltd Polygram Castings Co.. Ltd. 15 Wilson T Ss. & Co 
Constructional Engineering Holman Bros.. Ltd Precision Presswork Co., Ltd (Graphite), Ltd. 
Ltd... The Holmes. W. C., & Co., Ltd Price, J. T.. & Co., Ltd Witham, L. A., & Co 
Controlled Heat & Air, Ltd 34 Holroyd & Hall, Ltd Production Chemicals( Roch- Woking Pattern Works, Ltd 
Cooke. Bailey, Ltd 5 Hooker, W. J.. Ltd dale), Ltd Woodward Bros, & Copelin 
Cox & Danks. Ltd Hunt, F. L.. Ltd Purimachos, Ltd ‘ Ltd 


Published by the Proprietors, InpustRia. Newsrapees (Foust & Meracurgicat), Limirsp, John Adam House, 17/19, John 
Adam Street, London, W.C.2, and Printed in Great Britain, by Harrison & Sons, Limirsp, by Appointment to Her Majesty 
The Queen, Printers. London, Hayes (Middx) and High Wycombe. 


160 


AUGUST 4, 1960 FOUNDRY TRADE JOURNAL 49 


£34 
f 
a 
UY 


STEELMOL for STEEL and SPECIAL IRON CASTINGS 


HIGH CARBON BLACKING - CEYLON PLUMBAGO 
TERRA FLAKE COAL DUST GANISTER AND 
“ALUMISH” FOR ALUMINIUM 
Non-Silica PARTING POWDER 


JAMES DURRANS & SONS 
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